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A Better Drifter 


for Hardest Formations 
A Worthy Running Mate for the Time-Tested CP-5 


ESIGNED and built for the hardest formations, where 

drilling speed, dependability and low upkeep are of 

paramount importance, the CP-6 meets the requirements 
without the handicap of excess weight. 


Similar in appearance and running characteristics, 
its larger bore, 344 inches, makes it more suitable than 
the CP-5 for the severer conditions—low upkeep is a 
“built-in” quality of both sizes. 


Although on the market for a comparatively short 
period, the CP-6 has been adopted by many of the largest 


mining companies on the North American continent after 
extended tests. 


If you are looking for a better drill for your tough 
ground, try the CP-6 Drifter—under your own conditions 
—in your own way. 


Chicago Pneumatic Tool Company 
Sales and Service Branches All Over the World R-135 


6 East 44th Street New York, N. Y. 
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J) Typical 


: Installations 


28 x 36 


Amulet Mines Ltd. 


i Lake Shore Mines 
Ltd. (2) 


American Metals Co. 
Ltd. 


ae Now we're building a 56° x 72' 
| fomietone | BULLDOG JAW CRUSHER! 


—— 
KY pees 550 
ae 




















Iron Co. 
"a ae A large eastern steel Company wants that one—the next largest size jaw breaker 
42x48 ever made by us or any other company. You are familiar, perhaps, with the 
Wharton Steel Co. essential Traylor Bulldog features—the power saving PITMAN; frictionless 
— Iron & Steel operation; self-aligning bearings, etc. But do you realize that each Bulldog has 
i : 48x 60 a SAFETY DEVICE that STOPS CRUSHING ACTION instantly some 


: dangerous strain develops—and permits operations to be resumed almost im- 
Bethlehem Mines ; ; ‘ ‘ : 
™" Corp. £ mediately? Fcr full details—Bulletin 2099—very interesting. 


TRAYLOR ENGINEERING & MANUFACTURING Co. 
ALLEN TOWN, PENNSYLVANIA, Ue Ss 
New York City Chicago Los Angeies weat.le Sait Lake City 
30 Church St. 1414 Fisher Bldg. 908-909 Chester Williams Bldg. 815 Alaska Bldg. 101 W. 2nd So. St. 
Timmins, Ontario, Canada—Moore Block 


EXPORT DEPARTMENT—104 PEARL STREET, NEW YORK CITY 
Foreign Sales Agencies: London, Rangoon, Sydney, Melbourne, Johannesburg, Lima, Sao Paulo, 
ie de Janeiro, Buenos Aires, Santiago, Valparaiso, Antofagasta, Iquique, Oruro 


European Works—Usines Carels Freres, Ghent, Belgium 
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Other Allis - Chalmers 
products include 
machinery for Com- 
plete Mining, Metal- 
lurgical, Crushing, 
Screening, Washing, 
and Timber Preserving 
Plants. Electric Motors, 
Texrope Drives, Centri- 
fugal Pumps, Hoists 
and Tractors. 








LLIS- CHALMER 


Allis-Chalmers Manufacturing Company, Milwaukee 


N reopening a western 

metal mine, an exist- 
ing adit four by seven 
feet in size was enlarged 
to eight by eight feet. 
Drilling and blasting was 
done on two shifts. 


On the third shift muck- 
ing was done with a Hoar 
Shovel. Average advance 
was thirty-five feet per 
day. 


The mucking crew con- 
sisted of three men — 
shovel runner, helper, 
and motorman. 


In addition to mucking 
the thirty-five foot ad- 
vance in the eight hour 
shift, this crew laid new 
track and extended the 
pipe lines. 


EVELOPMENT costs can be reduced, and 

development speed increased by the use of 
Hoar Shovels. For twelve years Hoar Shovels have 
been successfully used in development work in 
metallic, non-metallic and coal mines; as well as 
in the more severe work of hydro-electric, water, 
subway and railway tunnels. 


Write for detailed information. 








> 
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Flin-Flon is one of the largest 
mining enterprises in Canada em- 
ploying 2,300 men in their vast 
operations. After making ex- 
haustive tests of drill steels Flin- 
Flon engineers are using Crusca 
Hollow Drill Steel. They have 
found breakage is less than 2% 
and performance outstanding as 
to cutting qualities and retention 
of gauge. 





jt is significant that 
at outstanding prop- 
erties, where modern 
methods and equipment 
are employed, 








‘*New Process’ Hollow 


DRILL STEEL 





CRUCIBLE STEEL COMPANY of AMERICA 


General Offices: 17 E. 42nd St., New York 


BRANCH OFFICES AND WAREHOUSES 


Atlanta, Baltimore, Boston, Buffalo, Chicago, Cincinnati, Cleveland, Denver, Detroit, 
Hartford, Indianapolis, Milwaukee, New Haven, New York, Philadelphia, Pittsburgh, 
Providence, San Francisco, Seattle, Springfield, St. Louis, St. Paul, Syracuse, Montreal, 
Toronto, London, Tokio. 
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Reduce Flotation Costs 
This Well-Proved Way... 


Costly equipment need not be bought in 
order to effect worth-while savings in 
milling costs. Many mills have made 
savings by one of these two simple 
methods: replacing the old promoter with 
one of more recent development, or by 
using a dual promoter system—a com- 
bination of different types of promoter. 


Further economies accrue when pur- 
chases are shipped in combination. There 
is a Saving in freight, in handling, in ware- 


housing and, purchasing itself is simplified. 


The American Cyanamid Company, with 
its complete metallurgical-chemical organ- 
ization in the field as well as in the 
research laboratory, is in position to 
furnish all reagents and to ship them in 
combination. Full cooperation on any 
flotation problem is assured. 


We shall be pleased to furnish full infor- 
mation on any chemicals used in flotation 
or cyanidation. 


AMERICAN CYANAMID COMPANY 


“A Complete Metallurgical-Chemical Service”’ 


535 Fifth Avenue 


New York 


European Distributors: Cyanamid Products, Ltd., 233 Salisbury House, London, E. C. 2 
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Hexible Power 
re Toughest Hauls 


Exide - Ironclad - equipped 
storage battery locomotives 
increase mine output... 
save haulage dollars... 


YUSTAINED power right up to 
the end of the shift . . . ability to 
climb steep grades . . . econom- 
ical operation day in and day out. 
That’s what storage battery locomo- 
tives must have to reduce haulage 
costs ... build daily tonnage mined. 
You can make these savings with 
Exide-Ironclad Batteries as part of 


your tramming equipment. 


These batteries maintain a con- 
sistently high voltage ... are always 
ready with plenty of reserve power 


THE ELECTRIC STORAGE BATTERY COMPANY, 






to make the toughest pull. And the 
unique positive plate construction 
gives this battery an unusually long, 


active life. Skilled engineers spe- 
cially designed the Exide-Ironclad 
Battery to do the most gruelling 
tramming jobs with ease. . . to op- 
erate dependably and economically 
under all conditions. And every 
Exide-Ironclad is backed by the 
forty-two years’ experience of the 
world’s largest battery specialists. 


Write NOW, for your free copy of 


THIS STURDY 
LOCOMOTIVE 
bowered with Exide- 
Ironclads cuts tram- 
ming costs and speeds 
production. 


“Facts for Consideration in Select- 
ing a Storage Battery.” It contains 
interesting infor- > 
mation that will 
prove valuable 
There 
is no obligation 


to you. 


involved. 


Exide 


IRONCLAD 
BATTERIES 
Philadelphia 





THE WORLD’S LARGEST MANUFACTURERS OF STORAGE BATTERIES FOR EVERY PURPOSE 


Exide Batteries cf Canada, Limited, Toronto 


June 23,193) — Enyineering and Mining Journal: A McGraw-Hill Publication 











Protect your 
machinery investment 
by correct lubrication 


Every year sees an increasing investment in 
equipment as mining machinery replaces 
muscle. Correct lubrication therefore be- 
comes continually more important as a means 
of getting the largest return and lowest de- 


preciation on machinery investment. 
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INING engineers and executives who study op- 

erating costs, know that every barrel of the 

right lubricant correctly applied is one of the biggest 
profit-making employees on the payroll. 

And engineers know that the growing multitude of 
mechanical and engineering problems in modern mining 
tax their time and versatility to the utmost. That is 
why the Vacuum Oil Company staff of specialized lubri- 
cation engineers, backed by 64 years of experience in 
lubricating every kind of industrial machinery around 
the world, are welcomed in mines and factories every- 
where. 

The whole range of Vacuum lubrication experience is 
available to help you get maximum machine efficiency 
—at no extra cost. Thousands of mine and factory 
engineers have found that Gargoyle lubricants and 
service enable you to have the best lubrication at an 
actual profit in operating costs. 

Your inquiry for information brings prompt reply 
from a lubrication specialist in your own field. You 
incur no obligation. 





On request we will send you, without obliga- 
tion, one or all of these authoritative treatises 
on lubrication. You will find them useful in 
obtaining the maximum of lubrication effi- 
ciency in your plant. 


Bearings and Their Lubrication 
Air Compressor Lubrication 
Stationary Steam Engines 
Steam Turbine Lubrication 
Machine Shop Lubrication. 


scsi thicieliedpheaccbecistaaia 


Vacuum Oil Company Lubrication Oils 


HEADQUARTERS; 61 BROADWAY, NEW YORK The world’s quality oils 


for lubricating your 
BRANCHES AND DISTRIBUTING WAREHOUSES THROUGHOUT THE WORLD equipment 
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Sullivan “WK-312” Portable used for operating Sullivan Drills and Drill Sharpener, in a mountain region in Washington 


Bring Air to the Prospect Early! 


Active working seasons are short on the min- 
ing frontier. Hand exploration can accom- 
plish little exploration or development in the 
time available. But with air power on the 
job, what a difference! 


In a single season, with air, outcrops can be 
trenched, a shaft sunk, drifts opened, ore 
shipped, the mine started on the road to profits. 


A Sullivan Portable Air 
Compressor can be taken 
in to any location, how- 
ever difficult of access. 
It will run Sullivan Rock 
Drills, a Sullivan Drill 
Sharpener; it will oper- 
ate a Sullivan Turbinair 
Hoist to handle timbers, 
men or muck, or to pull 
cars. 


Sullivan Portable Com- 
pressors have been split 





Sullivan Machinery Company 


apart and packed into the mountains on mule 
back. They have been handled by rail, truck, 
and boat over 600 miles of Canadian wilder- 
ness. They can be handled by airplane if 
desired. 


Sullivan portables are built in sizes from 66 to 
310 cu.ft., gasoline engine driven, with steel 
wheel or rubber tire, or skid mounting. 


There are records of Sullivan 
Compressors which have run 
continuously for more than 
5000 hours without attention. 
They are vibrationless. 


For prospectors or mining com-. 
panies in the development stage, 
Sullivan engineers will be glad to. 
furnish quotations on complete 
compressed air outfits, with suit- 
able supplies and spares, including 
portable compressor, rock drills, 
drill mountings, portable sharpener: 
and oil furnace, Turbinair hoist, 
drill steel, hose, cable, sheaves, etc. 





Sullivan 
220-ft. Portable, 
with Turbinair 
Hoist on Turntable 


Ask for new 40-page Portable 
Compressor Catalog No. 283-R. 


406 No. Michigan Avenue, Chicago 


Offices in principal cities throughout the world. 


' i-li VAN 





” 
the Vibrationless 


Compress 
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5S TOODITEeE 


has heen responsible 
for this saving ~~ 
Shovel teeth, bucket lips and other 


parts not only last longer after they 
have been overlayed with STOOD- 


Stoopy CompaNy 
Manufacturers of 


Welding Rod Ss Alloy Steels * Equipment 
WHITTIER, CALIFORNIA 
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A pistol crack . . . crouching figures 
leap . . . muscles strain . . . cinders 
spurt from under flying feet . . . one 
last driving leap . . . a flashing form 
breaks the tape— 


That’s the Hundred Yard Dash! 


3734 E. 78th Street 






SPRINTING| 





TAKES DRIVING 
POWER 


SO DOES ROCK DRILLING 












Greater driving power in piston-like legs 
is what sets records in the Century. 
Greater driving power in the pistons of 
Cleveland D7 and D9 Drifters is what 
gives them record breaking drilling 
speed. 


The light weight D7 for one-man drilling even in hard rock. 
The big D9 for the toughest work a one-man drifter will ever 
be called upon to do. Try them. We'll be glad to demonstrate. 


THE CLEVELAND ROCK DRILL CO. 


Cleveland, Ohio 7 


Branches, Agents and Service Stations in Principal Cities 
and Mining Centers of the World 


CLEVELAND 
OCK PDRILLS 
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MANAGEABLE 


Not Only on the Job but Off 








Ready to enter cage. 


Changing Batveries With Trolley and Cable Reel 


rN I EU SND SS SE SSN Sa 


Soon ae 


That this Jeffrey Trammer will go through 
any tunnel a mine car will—that it takes short 
radius curves—is easily controlled—is not all 
vou want to know when you consider a 
locomotive. 


You want to know whether it is easy to charge 
—how it fits in cages—how much repair it 
needs—and how easy it is to repair it. 


With a Jeffrey Trammer can be furnished a 
swivel battery changer. Just run the dead 
battery on, turn the swivel, and a fresh battery 
can be rolled on. This enables you to use the 
locomotive 24 hours per day if you want to. 


To cage the Trammer you merely loosen a 
couple of bolts—remove the operator’s plat- 
form, and the Trammer occupies no more 
space than a mine car. Repair—doesn’t need 
much. But when it does, everything is readily 
accessible. 


In addition the Jeffrey Trammer is packed 
with power—has brakes, sander, lights, etc., 
of the best types available. All mechanism 
protected against water drip and splash. 


Where a mine is wired, we build it with 
trolley and cable reel. Write for descriptive 
literature. 


The Jeffrey Manufacturing Company 
974-99 North Fourth St., Columbus, Ohio 


BRANCH OFFICES: New York Philadelphia Pittsburgh Scranton, Pa. Charleston, W. Va. Chicago Denver Salt Lake City Birmingham 
SALES AND SERVICE STATIONS: Pittsburgh, 600 Second Avenue Seranton, 122 Adams Avenue Terre Haute, Ind., 319 Cherry Street 
Birmingham, 1911 Avenue A. Winchester, Ky., 122 North Main St. Selt Leke City, 153 West Second South St. Ft. Smith, Ark., 217 So. 5th St. 
Jeffrey Manufacturing Company, Ltd., of Canada. Head Office, Montreal; Branch Office, Toronto; Service Station, 210 Ninth Avenue W., Calgary 


JEFERE METAL MINE 


FQUIPMENT 
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DS-3A Drill Steel Sharpener 








ium we 


Gardner-Denver light and med 


ills are adm 


ight rock 


irably suited for general utility work around 


d quarr 


dr 


mines an 


they are equipped with easily 


s, eff 
and with wet or dry attachments. The LO-3A Line 


Oiler 


les, 


t hole cleani 


icien 


operated steel puller 


Ing means 





iciently lubricating 


ipment of all descrip- 


Gardner-Denver DS-3A Drill Steel Sharpeners 


ially designed for eff 
are of medium size, 


Is espec 


under all cond 


rock drill equ 


ions, 


ions. 


t 


low air consumpt 


ion and give high speed 


and on shanks on all sections of drill steel. 


Let our representative call and convince you. 


service on bits up to 2+" 





DENVER COMPANY 


GARDNER- 


DENVER, COLO. 


QUINCY, ILL. 


Sales Offices Throughout the World 


CARDNER-DENVER 
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For detailed information, refer 
to Catalog GEA-1143 





JOIN US IN THE GENERAL 

ELECTRIC HOUR, BROADCAST 

EVERY SATURDAY EVENING | 

ON A NATION-WIDE N.B.C. 
NETWORK 


SALES A D 


RIG 


& evidence that Type FA 
outdoor hook-operated dis- 
connecting switches are “right 
to the very last detail,” consider 
these important advantages. 


A tongue-type contact effects 
low temperature rise by pro- 
ducing consistently high contact 
pressure. 


The blade, made of two lam- 
inations of hard-drawn, chan- 
nel-shaped, switch copper, ‘is 
truss-constructed to provide 
maximum physical character- 
istics. 

A strong, positive, blade latch 
counteracts any electromagnetic 
force tending to eject the blade. 






to the very 
last detail 


An opening device, embody- 
ing a large-diameter offset eye, 
makes it easy to insert the hook 
and permits operation from a 
point directly beneath the 
switch. 


A seal-break in the opening 
device overcomes any sealing-in 


tendency of the blade. 


Large break distances, absence 
of soldered parts, interchange- 
able assembled insulator units, 
and multi-bolt, punched-tube 
terminals are other features con- 
tributing to a correctness of 
design best described as “right 
to the very last detail.” 


GENERAL ELECTRIC 
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E necessity for lower operating 
costs and assurance against pro- 
duction delays make it imperative that 
plant operators insist on the best in 
modern machinery practice. 





Electromet engineers will be An example of the superiority of 


alloy steel over plain steel is fully dem- 
onstrated by all types of crushers 
where granite, ganister, trap rock and 
similar abrasive materials take their 
yearly toll of mandels, concaves, bear- 
ings, crushing heads, discharge spouts 
and all parts subjected to the wear, 
strain and impact of these operations. 


Alloy Steel has greater strength and 
ectromet affords extraordinary resistance to 
abrasion, impact, distortion and fa- 


tigue—increasing the life of parts and 
Ferro-Alloys ts Metals equipment many fold. 


pleased to point out the proved 
economies of Alloy Steel. Write 
for additional facts of interest. 


ELECTRO METALLURGICAL SALES Corp. 
Unit of Union Carbide [qa and Carbon Corporation 
Carbide and Carbon Building, 30 East 42nd Street 

New York, N. Y. 
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® BuyGRINDING BALLS 
p on DEFINITE 
SPECIFICATIONS 


“Approximately round” like the old “or equal” clause, is out of date. “Approximately 
to diameter” is also becoming obsolete in specifications for Grinding Balls. 


Definite specification insures Balls of known characteristics ... better balls 
that will give better grinding results. 


Lorain Grinding Balls meet the definite type of specification. They are 
carefully forged from high grade steel especially made for this purpose; 
then, scientifically heat-treated and checked as to the uniformity of 
hardness and carbon content. Definite specifications and uniformi- 
ty of size, shape and hardness are accented throughout the entire 
manufacture of these balls, which accounts for their long life or 
lasting quality. 


When you buy Grinding Balls on definite specification of Car- 
bon content and Brinell tests, you are protecting production 
by eliminating lost hours in “dumping”. And your mills 

will tell in terms of greater quantity and higher quality 
the advantages of the high grade uniformity of Lorain 
Grinding Balls. 


The Lorain Steel Co. 


General Offices: 545 Central Avenue, Johhstown, Pa. 
Subsidiary of United States Steel Corporation 
Sales Offices:—Atlanta Chicago Cleveland Dallas 
New York Philadelphia Pittsburgh 
Pacific Coast and Export Distributors 
United States Steel Products Company 


All sizes of balls common to ce- 
ment and ore grinding, stocked at 
Johnstown, Pa., in carloads forim- 
mediate shipment; and at Denver, 
Colo., for less than carload ship- 
ments: 3%”, 1%", 1", 114", 1% 25 
2%", Z 3% 4’ 4%", 5". 
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|| Another 
Marcy Mill 
Ss for GREECE 


Another Marcy Rod Mill has just 
been ordered by the Ergasteria 
Flotation Company of Laurium, 
Ergasteria, Greece. 







The original installation was 
made during the fall of 1927 
and has proven very successful, 
grinding 140 tons of lead zinc 
ore daily. The feed is %" and 
the classifier overflow product 
for selective flotation is 2% plus 
60 mesh. 


This is a repeat order which to 
us spells complete satisfaction 
with the original installation 
and a profitable investment for 
the purchaser. 






T Write us for Bulletin 73 which illustrates 
SRR KN MNS : : 
REI RRS INS and describes Marcy Open End Rod Mills. 
82 OOVO CS2S282 S555 5C5C 


/\ AINE and SMELTER 
SUPPLY 7 COMPANY 


MARCY MILL DIVISION 
DENVER, COLORADO, U.S. A. 


EL PASO, TEXAS NEW YORK CITY SALT LAKE, UTAH 
410 San Francisco St. 225 Broadway 121 West 2nd, South 


MASSCO 
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O the eye all wire ropes are alike 
—but similarity ends in appear- 
ance. Tensile strength, length of 

service and the other required charac- 
teristics are built into wire rope in the 
laboratory and mill. And the user 
should carefully consider the techni- 
cal skill, experience and facilities of 
the makers. 


If you are interested in dependable 
wire rope for any of its important 
mining uses, see our catalog data 
which we have included for your con- 
venience in the current edition of 
Mining Catalogs. 


Our engineering service is available 
on any wire rope problem. 


American Steel & Wire Company 


208 S. LaSalle St., Chicago 30 Church St., New York 

And All Principal Cities 

U. S. Steel Products Co.: San Francisco Los Angeles 
ortlan Seattle Honolulu 


Export Distributors: United States Steel Products Co., 
30 Church St., New York City 
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Make Pumping 


the Least of Your Worries 





HY are there thousands of Wilfley Sand Pumps in 
the mills throughout the mining world? 


They are worry-eliminators. 


For example, in the Wilfley Pump there is no stuffing 
box maintenance to worry about. There is no falling off 
in capacity to upset the smooth flow of tonnage. There 
is only an infrequent changing of wearing parts. There 
is but little time lost in making these changes. 


These advantages mean low-cost pumping. They make 
pumping the “least of your worries.” Send for our lat- 
est bulletin fully describing the Wilfley Sand Pump. 


A. R. WILFLEY & SONS, Inc. 


P. O. Box 2330 
DENVER, COLO., U. S. A. 


AVILFLEY Gautrifusel SAND DUMP 





PATENTED 
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Morro Velho Pioneers in 
Conditioning Mine Air 
|: our issue of January 14, 1928, we drew 


attention to the fact that provision for main- 

taining satisfactory atmospheric conditions 
underground had to a large extent merely kept pace 
with necessity. In a small and shallow property, per- 
haps with a little assistance, Nature provides enough 
fresh air to enable miners to work reasonably well. With 
deeper shafts and more extensive lateral workings the 
need arises for fans to force fresh air where it is needed. 
But as greater depths have been reached and as tempera- 
tures have become higher, and as the realization has 
grown that the condition of the atmosphere is a vital 
element in the efficiency of the workers, collectively and 
individually, elaborate and carefully designed ventilation 
systems have been introduced. The ventilation engineer 
has become an important official at every deep mine. 

Excellent work has been done on many mining prop- 
erties in the ventilation of mine workings, and large sums 
of money have been spent to make conditions as healthful 
and as comfortable as possible. The changing of air is 
considered sufficient in most instances where depths do 
not reach or exceed six thousand feet. Below that dis- 
tance from the surface the problem may become acute, 
and special methods must be adopted to combat heat and 
humidity. 

Early in 1928 Engineering and Mining Journal pub- 
lished an article by Mr. E. G. Lawford, formerly on the 
editorial staff, which discussed the operation of air- 
conditioning plants and outlined some of the problems 
that would arise in applying the same methods to mine- 
air treatment. In the editorial to which we have referred, 
the statement was made that the time had arrived when, 
in some mines, costs could be reduced by the introduction 
of modern methods for conditioning air. The immediate 
need for initiative and research was emphasized, and 
opportunity was shown for the utilization of an air- 
conditioning system such as the one now being so widely 
and successfully adopted in large theaters, hotels, and 
industrial plants in the United States. 

The St. John del Rey Mining Company, operating in 
the Minas Geraes district of Brazil, has taken the lead, 
and the first Carrier air conditioning plant was put in 
operation recently at a depth of nearly six thousand feet 
in the Morro Velho mine. Incidentally, this property 
passed its hundredth birthday on April 5, after having 
handled a record tonnage in March, with a full comple- 
ment of employees at work. For such progress, and for 
sponsoring so progressive an innovation in mining engi- 
neering, tribute is due to Mr. George Chalmers, general 
manager of the St. John del Rey company, son of the 
George Chalmers who for forty-four years played so 


creditable and important a part in the development of 
that great property. To Mr. Eric Davies, chief engineer 
and assistant superintendent of the mine, is due credit for 
initiative in applying the idea of mine-air conditioning 
after a visit to the United States, where he inspected in- 
dustrial plants similarly equipped. Mr. William Hessel- 
man, of the technical staff of the Carrier Engineering 
Company, was in charge of the construction work in this 
pioneer effort to apply modern methods and modern 
equipment to the solution of a difficult problem. A brief 
description of the plant, in place in the Morro Velho 
mine, will be found on another page of this issue. The 
success of the installation, Engineering and Mining 
Journal has confidence in predicting, will stimulate in- 
terest and emulation on the part of other companies 


operating under similar conditions. 


The Futile Waste 


in Friction and Unreason 


RESIDENT HOOVER’S public utter- 
Pee are usually indicative of an engineer’s 
respect for intellectual rectitude, of the 
engineer’s abhorrence of waste arising from friction and 
unscientific procedure. Mr. Hoover’s professional ex- 
perience before he became Chief Executive proved that 
honesty is the best policy in constructive work, and he 
has always been content to leave to others the perfection 
of a technique in evasion or camouflage—the stock in 
trade of the old-time diplomat and the modern politician. 
Cheap chatter to the contrary notwithstanding, the Presi- 
dent’s civil record entitles him to be classed as a practical 
humanitarian; and his contacts with suffering and its 
causes entitle him to be credited with sincere and honest 
motives when he speaks “from the heart.” 

In the hallowed precincts of Gettysburg on Memorial 
Day Mr. Hoover paid due tribute to Abraham Lincoln. 
He faced the difficult task that has come to every suc- 
cessor of Lincoln, a task from which any President 
might be justifiably excused. However, he took occasion 
to make a call for the exercise of the spirit of charity in 
every phase of public life; of “the practice of forebear- 
ance and the restraint of passion where reason seeks 
the way”’; and he enjoined all “to lay aside blind prejudice 
and to follow knowledge. ip 

The advice seemed sound, yet it failed to register 
approbation from the New York Times. “Democracies 
cannot be carried on in that way,” it maintains. “For 
them the rough and tumble manner; the hurling of the 
epithet and the lie; the invention of myths; the exploita- 
tion of passion; the whipping up of prejudices. Yet all 
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this goes on with the half-wink and the exaggeration 
which is one form of our humor. If we were 
all reasonable, charitable. tolerant, unprejudiced. how 
could there be any parties,” continues this critical daily; 
“how many of us would take the trouble to vote in a 
community blessed with a majority of savant-saints.” 
The possible hazard is too slight to be recognized. The 
problem lies more in expecting the average person to see 
anything justifiable, much less funny, in what is patently 
reprehensible. A wide gulf yawns between the saint and 
the average politician who stoops to practice what the 
Times interprets as evidence of a national sense of humor. 
An equally wide gulf exists between the savant and 
the nit-wit, whose mental condition is only aggravated 


by the truth. 
em 
IN 


Alertness, as Well as Fitness, 


a Qualification for Survival 


a machine of good design, sold at a fair 

price, made by a new, unknown, but ap- 
parently progressive, company. The consumer was well 
satisied. In time, however, the heating element—an 
essential part—burned out, as even the best of heating 
elements will, and a new one was needed. Unfortu- 
nately, however, the dealer from whom the machine had 
been purchased no longer carried that line, and inquiry 
developed the fact that the manufacturer had gone out of 
business. The desired element was worth, perhaps, a 
third of the total cost of the machine; to have one built 
specially was out of the question because of the expense. 
Repair was impracticable, so the machine—most of it as 
good as new—had to be scrapped. 

The incident related in the foregoing paragraph was 
called to mind by the receipt of an attractive booklet, 
issued by a leading manufacturing organization, entitled 
“Beginning the Second Century.” In 1830 Thaddeus 
Fairbanks, at St. Johnsbury, Vermont, began. building 
the platform scales he had invented. Charles Hosmer 
Morse was an apprentice in the factory, later going to 
the Chicago agency. Morse found that the world needed 
good windmills and steam engines, as well as scales, and 
so a factory to build them was erected at Beloit, Wiscon- 
sin. Later on, steam was found not always to be the 
best motive power, so gas engines and Diesel engines 
were manufactured there; and for those who wanted to 
use electricity, another factory, producing the first ball- 
bearing electric motors, came into being in Indianapolis. 
Another branch has specialized in the manufacture of a 
broad range of pumps for industrial use. Knitting all 
these units together, for the benefit of the consumer as 
well as to promote manufacturing efficiency, is the en- 
gineering service of the Fairbanks-Morse organization, 
which so many in the mining field, as in other branches 
of industry, have come to know. 

To go back to the incident first related: surely no one 
need hesitate about the permanence of a company that 
is embarking with undiminished vigor on its second cen- 
tury; or -onsider the possibility that it will sacrifice a 
reputation for honor and integrity based on a hundred 
years of effort. A familiar radio story relates that 
in the city of Bagdad lived Hakeem, the Wise One, and 
many pecple went to him for counsel, which he gave 


S: YEARS AGO a certain person bought 
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freely to all, asking nothing in return. Then came to him 
a young man who had spent much but got little, and said: 
“Tell me, Wise One, what shall I do to receive the most 
for that which I spend?” Hakeem answered: “A thing 
that is bought or sold has no value unless it contains 
that which cannot be bought or sold. Look for the 
Priceless Ingredient.” “But, what is this Priceless In- 
gredient?” asked the young man. Spoke then the Wise 
One: “My son, the Priceless Ingredient of every prod- 
uct in the marketplace is the Honor and Integrity of 
him who makes it. Consider his name before you, buy.” 

Many industrial firms are justly proud of the honor 
and integrity that has played so important a part in their 
success. Some, like the company mentioned, have rec- 
ords that indicate mature experience as Well as aggres- 
sive purpose. Others, younger but no less steadfast in 
purpose, are striving to emulate them. To such can the 
advice be given: “Plan so that you never sacrifice 
public good will. Remember the value of cordial human 
relationships. Put character into what you make. In- 
ject the priceless ingredients, into your product.” 


$2 
Zinc Production and 


National Aspirations 


NNOUNCEMENT from Melbourne, that 
three of the leading Broken Hill com- 
panies have signed a contract for the 

disposal of zinc-concentrate output after June 30, ends 
the speculation caused by the impending expiration of 
the Board of Trade contracts now in force. During 
the World War, Great Britain urgently needed a steady 
supply of zinc from within the Empire, and Australia 
was then the most important zinc-ore producer among 
the colonies. The Board of Trade contracts were made 
with the leading Australian producers to insure this sup- 
ply. They provided for aid whenever the price of zinc 
fell below £30 per long ton in the London market. 

Cost of production in Australia has increased since 
the War and the price of zinc has steadily declined. 
Without the help of the contracts the Broken Hill com- 
panies probably would not have been able to produce zinc 
profitably within the last few years. Zinc is now selling 
below £17, and an. early marked improvement can 
hardly be expected. The approaching termination of the 
contracts was therefore viewed with apprehension, which 
the new agreement should dispel. Electrolytic Zinc of 
Australasia and Imperial Smelting are the two companies 
that have contracted to purchase the Broken Hill out- 
put, no doubt at terms that are higher than the present 
market. The latter concern, formed last year, represents 
a large group of British mining and metallurgical inter- 
ests that desires to maintain and strengthen the Empire’s 
base-metal industries. 

Other indications that national consciousness has been 
aroused in the field of zinc production are available. 
German producers have steadfastly refused to curtail 
production further, on the grounds that Germany has 
changed from a zinc exporter to a zinc importer, and 
that, with local plant capacity available, no valid reason 
exists for increasing the proportion of imports—a step 
which additional curtailment would necessitate. To pro- 
tect the domestic industry in Germany, a tariff on 
metallic zinc may be levied. 
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The signiticance of these moves is obvious. World- 
wide depression now obtains; zinc is one of the com- 
modities hardest hit. Each nation is concerned, naturally 
and necessarily, with employment problems within its 
own borders. Without subsidies, cartels, or tariffs, pro- 
duction would become concentrated among the low-cost 
mines, many of which are situated in exporting coun- 
tries. Erection of artificial barriers by leading zinc- 
consuming countries, in the hope of becoming self- 
sufficient, narrows the market for such countries as 
Belgium, Poland, and Mexico, which produce more zinc 
—as ore or metal—than they consume. Their resources 
will be utilized eventually. Zinc reserves are not 
inexhaustible. Meanwhile, producers will have to bear 
patiently with the inequalities of a world comprised of 
selfish entities. 


ar 
iN 
Cost Standards and 


the Personal Element 


NSISTENT is the demand for cost state- 

I ments, particularly in regard to mining and 

metallurgical operations. But the inquisitive 

should be warned that the following of a lead and the 

duplication of plant and process are not alone necessary 

to duplicate results. On the other hand, many a note- 

worthy process has been denied recognition because of 

the ease with which it could be maltreated by those who 

disdain frugality and see no connection between sim- 
plicity and efficiency. 

An example: The initial commercial application of 
hydrometallurgical methods for the recovery of nitrate 
from caliche in Chile permitted the removal of steam 
pipes from the interior of the leaching vat, and in conse- 
quence, its effective insulation, because of the ability to 
discharge residue by mechanical means, from above. The 
opportunities for fuel reduction were obvious, but they 
were ignored in the initial application of the process. 
The old small-unit leaching vats were used, perched high 
above the ground, and exposed. uninsulated, to the lowest 
temperatures experienced on the nitrate pampa. The 
heat in the final solutions was dissipated into the atmos- 
phere, in a determination to utilize crude and inefficient 
crystallization pans already on the property, the final 
result being a fuel consumption that was unjustified. On 
the sole ground of excessive fuel consumption the new 
innovation was condemned by one nitrate “expert,” whose 
hasty judgment on the cost of operation considered solely 
a method of application that was parsimonious in initial 
expenditure and wasteful in operating requirement in 
respect to fuel. 

Costs mean nothing unless the personal inclinations of 
those in control of operations are taken into account. A 
high cost may serve to discredit a highly useful and 
practicable technical process. A low cost may indicate 
a fortunate combination of experience and zeal in pre- 
liminary planning as well as in subsequent operation. 
Even the most efficient plans can go awry when no 
incentive exists to translate them into economical prac- 
tice; so the inexperienced imitator may fail to duplicate 
the results obtained elsewhere after many years of trial 
and discard. Good machinery and logical flow sheets 
are essential to success, but equally necessary is a direct- 
ing mind with an understanding and a co-operative spirit. 
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Opportunity Remains for 
Fundamental Research 


HE commercialization of the spirit of re- 
search proceeds apace, which is not to 


be deprecated altogether, because science 
needs the injection of more business, and without busi- 
ness direction the research program is unlikely to prove 
an attractive investment for capital. On the other hand, 
the tendency is becoming common to entrust research to 
those of immature judgment, who merely possess a highly 
successful scholastic and academic record, often indicat- 
ing merely the possession of a dogged perseverance and a 
retentive memory. Scientists in this class are clannish, 
having little sympathy for the type of worker who laid 
the foundation of present-day achievement. 

The day is not past for the practical man with the 
inventive urge, who knows what is wrong with present 
methods and shapes his course in the direction of useful 
achievement, usually not being blessed with the resources 
that would permit enjoyable excursions into the obviously 
impracticable. Although inventions of importance will 
continue to be made on the existing structure of complex 
specialization, opportunity still exists for those who are 
not unwilling to delve into simple fundamentals, who 
realize the scope for the application of intelligent thought 
and common-sense deduction to every-day problems. 

An example of simple reasoning in the solution of a 
heat-transfer problem comes from Alaska, where an 
operator of a steamboat on the Yukon River chafed each 
year at the delay caused by the slowness with which the 
Alaskan sun melted the ice, as summer approached, and 
permitted the resumption of work. The problem was to 
speed the melting and the release of the boat, in winter 
quarters on Lake La Barge. The owner, Captain H. 
Wheeler, is reported to have made possible the resump- 
tion of sailings a month earlier than usual by realizing 
the possibilities of such tools as lay at hand. The sun’s 
rays carried the necessary heat, but the ice reflected more 
than it absorbed. Melting would be hastened if the heat 
could be retained, and to do this the captain evolved an 
inexpensive scheme. On the ice, therefore, he painted, 
with a mixure of lamp black and refuse oil, a ribbon 
forty feet wide and some miles long, which, absorbing 
the heat from the sun’s rays, promptly melted the ice and 
so cut a channel for the ship. 

In this instance the simple application of common 
sense and elementary reasoning, too often disdained by 
the scientific research worker, resulted in an invention of 
far greater value than most of the notions and modifica- 
tions that clutter the patent office. The idea had a mod- 
est beginning, involving a type of research—constructive 
thought—that necessitated no financial expenditure. The 
first application of the heat-absorbing mixture was made 
by hand, using brooms, but the success of the invention 
will justify the purchase of power tractors, which will 
be operated in conjunction with mechanical sprayers. 

From such simple beginnings spring methods and 
practices that have a profound effect on technology and 
engineering. The lesson to be learned is that more atten- 
tion might well be paid to simple fundamentals, which 
are likely to be ignored in the haste to improve what 
others have invented. A research worker with an intelli- 
gent ignorance of his subject is likely to produce results 
quicker than the one whose natural gift of creative 
thinking has been dulled into insensibility by the very 
weight of data he has accumulated by study. 
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A G31 Junkers plane in the air. 
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Sketch map showing the situation of 
the New Guinea gold field 


HE recent incorporation in 

British Columbia of Bulolo 

Gold Dredging, Ltd. (a sub- 

sidiary of Placer Develop- 
ment), with a capital of $4,000,000, 
marks the first stage in the develop- 
ment of what may prove to be one of 
the world’s richest alluvial gold fields 
—in New Guinea. It forecasts the 
engineer’s conquest of natural difficul- 
ties, rarely associated with a mining 
enterprise, formerly considered insur- 
mountable. To reach this stage, the 
airplane has already proved invaluable. 
Planes have been used for nearly three 
years to provide regular passenger 
service from the coast to the field, 
reducing the time of travel from seven 
days, along an indistinct foot track 
over mountainous country, to 40 min- 
utes under satisfactory flying condi- 
tions. Airplanes have also been adopted 
in New Guinea, as in other countries, 
for aérial surveying, prospecting, gen- 
eral reconnoitering, and the transport 
of freight on a limited scale. 

The property of Bulolo Gold Dredging 
is being brought to production by the 
use of airplanes as the sole means of 
transporting 2,500 tons of equipment 





This article by our special Australian 
correspondent is based on information ob- 
tained from several mining engineers who 


returned recently from the New Guinea 
gold field. 
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This is the model that will be used to transport dredges to the gold field. 


AIR TRANSPORT 


New Guinea 


and material for two large electrically 
operated dredges and for a 1,100-kw. 
hydro-electric power plant. Moreover, 
all construction materials, stores, and 
food supplies will be so transported. 
Later, airplanes are to be adopted as 
the permanent means of transport and 
communication. The company thus 
pays a wonderful tribute to the safety 
and dependability of modern air craft, 
and demonstrates that such equipment 


is an important aid in developing an 
isolated mining property, with a min- 
imum of capital expenditure, in the 
shortest possible time. Construction 
of a 90-mile road to the field would 
cost more than $1,250,000, and would 
delay production for at least two years. 
Furthermore, when completed the main- 
tenance cost of the road would be 
unusually high. 

New Guinea’s alluvial gold field that 





Salamoa—main port of call in eastern New Guinea for steamers from 
Australia. A motor launch connects with the aérodrome at Lae. 
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will be dredged by the Bulolo company 
is 37 miles direct from the port of 
Salamoa, and is at an elevation of 
2,200 ft. above sea level. An altitude 
of 9,000 ft., however, is reached by the 
intervening mountains. The property, 
which begins at the mouth of a gorge 
below the junction of the rich Edie and 
Koranga creeks, is the initial catch- 
ment area for the auriferous erosion 
material carried down by these creeks. 
For such a topographically rugged 
country, the ground surface is remark- 
ably level. The bedrock upon which 
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Sketch map of the New Guinea gold 
field, showing air transport routes 


the dredgable alluvial wash rests is 
felsite, now decomposed to a soft blue 
clay. 

The area is divisible into two sec- 
tions—the important southern or upper 
flat, and the lower-grade northern flat, 
situated near the junction of the Bulolo 
and Watut rivers. Both flats, which are 
separated by a gorge, are covered with 
dense tropical jungle. The wash in the 
southern flat, which is described as a 
basin deposit, shows a tendency at the 
upper end to become heavy with a con- 
siderable amount of clay. Neither the 
large stones nor the clay constitute a 
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Settlement at Wau. The building on the left is the hotel, 
and on the extreme right is shown the general store. 


serious dredging difficulty, particularly 
in view of the success of the large 
Malayan tin dredges in dealing with 
similar wash. The northern flats, con- 
sidered too low-grade for mining at 
present, have not been sampled ex- 
tensively. 

The southern flat was bored with 
Ward-type hand drills, 4-in. casing 
being employed. Additional sampling 
involved shaft sinking. Initially, the 
lines of drill holes were spaced 1.320 
ft. apart, the holes in the lines being at 
166-ft. centers. This close spacing 
was decided upon because the ground 
was expected to contain high-grade 
“pay” channels. However, when the 
gold was found to be evenly distributed, 
the distance between the lines was in- 
creased, and the number of holes per 
line decreased. In proving the south- 
ern area, a total of 104 drill holes and 
six shafts were put down. Dredging 
depth was found to be 21.9 ft., which, 
with an area of 1,1024 acres, gives a 
total of about 39,000,000 cu.yd. The 
estimated average recoverable value of 
this wash, taking the gold as worth 
$13.65 per oz., is 50.5c. per cubic yard. 
The total area of the leases held by 
Bulolo Gold Dredging is 2,000 acres. 

Plans have been perfected to equip 
the property with two steel-hulled, 10- 
cu.ft.-bucket dredges that jointly wi.l 
dig 3,500,000 cu.yd. per year, yielding a 
gross return of $1,700,000. With this 
yardage, the property, as at present 
proved, will have a life of twelve years. 
Electric power will be provided by a 
1,100-kw. hydro-electric plant to be in- 


The Junkers G31 plane on the ground. The cabin will be altered to provide ddditional space for freight 


stalled at the southern extremity of the 
property. -The company has acquired 
water rights for 700 sec.-ft. of water, and 
will construct a diversion weir across 
the river, with a water race 14 miles 
long to the headworks of the power 
station. The estimated cost of the 
two dredges, workshops, hydro-electric 
power plant, camp, and including con- 
tingencies is $2,136,000, or about 19c. 
per cubic yard of wash. Dredging costs 
will not exceed 15c. per cubic yard, but, 





A foot bridge across the Bulolo River 

near the leases of Bulolo Gold Dredg- 

ing, designed and erected by a mining 
engineer 
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Typical New Guinea alluvial gold field scene near Edie Creek. A water 
race for sluicing that carries water from a creek higher up is shown 
traversing the alluvial workings. 


inasmuch as this figure is almost 
double that of well-equipped dredging 
companies in Malaya, a material reduc- 
tion in these costs will probably be 
effected as dredging proceeds. 

In the early prospecting period, suit- 
able transport facilities were lacking. 
To remedy the situation, with a min- 
imum expenditure, C. L. Levien. who 
had been associated with New Guinea 
gold mining for some years, formed, in 
1926, Guinea Airways, Ltd. This 
company alone has made possible the 
rapid development of New Guinea’s 
wealth, and has provided the only 
effective means of transport between 
the coast and the gold fields. The ac- 
companying sketch map of the area, 
which is based on a map prepared by 
J. C. Coldham, shows the coastal 
aérodrome at Lae, 17 miles from 
Salamoa. Passengers and stores are 
landed at Salamoa and taken by motor 
launch to the Lae aérodrome in about 
four hours. The route of the airplanes 
from Lae to the gold field is shown on 
the map. About 40 minutes is required 
for the trip, during which emergency 
aérodromes are passed at frequent in- 
tervals. Because of the height of the 
intervening ranges, the altitude of fly- 
ing is abnormal, and fogs and clouds 
resulting from a wet climate make 
flying conditions difficult at times. The 
planes land at Wau on a gentle uphill 
slope at right angles to the Bulolo 
River, so that the takeoff for the return 
trip is down hill. In good weather, 
four trips between Lae and Wau can be 
made per day. 

The three planes that have been 
used by Guinea Airways are single- 
engined, all-metal Junkers monoplanes 
equipped with Bristol-Jupiter engines. 
When fully loaded, this type of ma- 
chine will carry 1,900 lb. The freight 
rate is 18c. per pound, and the pas- 
senger fare $50 per return-trip journey. 
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The company has a remarkable record 
for safe transport. Since operations 
were begun on Dec. 1, 1927, to Jan. 31, 
1930—26 months—1,769 business flights 
were made; 2,792 passengers, including 
801 natives, were carried without mis- 
hap, as well as 1,320 tons of cargo. In 
December, 1929, and January, 1930, 
the company carried 230 tons of cargo. 
Throughout the period of its operations 
the company has made regular reduc- 
tions in freight charges every six 
months, ‘and today the rates are half 
what they were at the beginning. 

At the instigation of Bulolo Gold 
Dredging, Guinea Airways is now 
making arrangements to operate two 
specially designed Junkers freight ma- 
chines to transport the aforesaid 2,500 
tons of dredge material and other equip- 
ment to the field. The sponsors of this 
proposal were Captain E. Mustard, 
late chief pilot for Guinea Airways, 





and Major E. Berryman, Australia. 
representative of the Junkers company. 
In developing the idea, a model of the 
plane and models of the castings to be 
carried were made, which demonstrated 
the possibility of transporting in the 
airplanes all the equipment, including 
castings of 34 tons’ maximum weight. 
The machines to be used will be Type 
G31 Junkers monoplanes, equipped with 
three air-cooled Bristol-Jupiter engines. 
Each engine will develop 450 hp., and 
the plane will have a speed at full 
load of 115 m.p.h. Sufficient fuel for 
three hours’ flight at this speed will be 
carried. In the all-metal construction 
of the plane, duralumin and sheet steel 
will be used for struts and for parts 
not exposed to particular stress; for 
pieces of unusual shape, electron and 
silumin will be employed. Such con- 
struction will obviate the need for 
building hangars, as well as increasing 
the safety of the airplanes. Only an 
engine cover will be required, which 
will greatly reduce depreciation and 
maintenance. The machines are ex- 
pected to have a life of twelve years. 
The approximate dimensions of the 
planes will be: Span, 100 ft.; length, 
56 ft.; wing area, 1,100 sq.ft.; height, 
19 ft. To accommodate the large cast- 
ings and to enable the maximum 
amount of freight to be carried per 
trip, alterations are to be made to the 
normal passenger machine whereby 
extra freight space will be made avail- 
able. 

This extended use of the modern air- 
plane in mining development will be 
watched with interest, especially in 
many countries where capital outlay to 
obtain adequate transport facilities and 
the time required to provide such are 
serious deterrents to the equipping of 
a property. Once again, mining, 
because of its inherent complexity, is 
one of the first industries to accept and 
apply with advantage the advances 
made in other branches of engineering. 





Bringing in the first mules from Salamoa to Wau for the 
transport of supplies from Wau to the field 
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Undercut Caving 


NDERCUT CAVING is one of 

the most fascinating of the 

mining methods. Evolved from 

relatively primitive caving 
methods, and _ necessarily restricted 
in its application to certain situations 
and to certain types of orebodies, the 
present practice represents cumulative 
experience in mining rather than 
analysis of the mechanics of rock masses. 
Many, myself included, have taken a 
fling at this obscure subject—the me- 
chanics of rock masses—but the deduc- 
tions and speculations that have resulted 
are not satisfactory, although, doubtless, 
they have helped. Recently, F. W. Mac- 
lennan discussed in considerable detail 
the undercut caving methods of the 
Miami Copper Company, and his dis- 
closures can be used as a basis for the 
presentation of an analysis of some of 
the important principles involved. 


M ACLENNAN states that in the earli- 
est caving methods at Miami the entire 
width of the orebody was undercut and 
caved, beginning at one end and re- 
treating along the length of the orebody, 
closely followed by ore drawing, a con- 
tact plane between broken ore and waste 
rock being maintained at from 40- to 
60-deg. slope. The width of 500 to 600 
ft. resulted in excessive weight upon 
extraction openings. Later experience 
indicated a width of 150 ft. in alternate 
panels, and this served for comparatively 
low lifts, but the opinion was held that 
the practice would not be satisfactory 
for a high lift, 300 ft. or more. In 
retreating along a panel, an ore column 
of 300 ft. would necessitate a length of 
some 300 ft. of extraction level, open 
and in good condition, and it was con- 
sidered that excessive weight under the 
circumstances would interfere with sys- 
tematic ore drawing. The conclusion 
was reached that individual blocks or 
“stopes” would be the best solution 
rather than retreating along panel strips 
of indefinite length. 

At first a block area of 150x300 ft. 
was selected, and eight out of nine 
stopes were successfully completed. The 
ninth stope was a pillar stope and gave 
trouble from excessive weight. The 
block area was reduced to 150x150 ft., 
and these dimensions were generally 
adopted. Raises were extended at each 
corner, and from these, drifts 74 ft. 
high were extended at vertical intervals 
of 30 ft., weakening the vertical bound- 
aries of the block 25 per cent; by 
extending the backs of the drifts, side 
weakening could be increased to 50 per 
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cent. Afterward the interval between 
weakening drifts was increased to 45 ft. 
and the backs of these were drilled and 
blasted to yield a weakening of 334 
per cent. 


Bisnis a unit ore block 150 it. 
square and 300 ft. in height, weakened 
on four sides by raises at the corners 
and side drifts accounting for some 
334 per cent of the contact area, a 
volume-weight index of 12.5 cu.ft. per 
ton, the area at the sides of the block 
subjected to vertical shear would be 
120,000 sq.ft. The weight of the block 
would be 540,000 tons and the shear per 
square foot of side area would therefore 
be 4.5 tons. With 50 per cent weaken- 
ing this would be 6 tons per square 
foot for a complete undercut. The maxi- 
mum figure would give a shearing 
weight of about 83 lb. per square inch 
of side area. 

The physical constants of the Miami 
ore not being known, comparison with 
its shearing strength cannot be made. 
For zero side weakening the shearing 
stress would be 3 tons per square foot, 
or .41.6 lb. per square inch of side sur- 
face. Weakening to the extent of one- 
third increases the shearing stress 50 
per cent, and to one-half doubles it. 

Assuming a width of weakening drift 
of 4 ft., the total volume of weakening, 
on a 334 per cent basis, equals 240,000 
cu.ft., or 19,200 tons, giving a ratio of 
about 28 tons of ore caved to 1 ton of 
material broken in the narrow work. 
This ratio would be reduced to 18.75 tons 
for a 50 per cent weakening. 


"ea total block area undercut is 
22,500 ft. Maximum weight active upon 
the bottom and incident upon the draw- 
ing openings would be 45,000 tons, 
which is based upon the assumption that 
only that weight included within the 
volume of a pyramid of 150 sq.ft. base 
and an altitude of 75 ft. would be sup- 
ported by the bottom. In turn, this is 
based upon the grain-bin theory that 
part of the weight is supported by side 
thrust. I have made computations to 
determine the weight of the solid pyra- 
mid, but it is obvious that the ore would 
be broken and therefore occupy a greater 
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volume per unit of weight. On this 
account the active weight might be two- 
thirds of the weight given. However, 
on the basis of the first figure, the 
average per square foot of bottom area 
would be 2 tons. 

Active weight or “live tonnage” is in- 
dependent of the height of the block but 
dependent upon its width and length. 
A caved area 300x300 ft. would give 
an active weight of 360,000 tons, or an 
average of 4 tons per square foot of 
bottom area. An undercut area of 100 
ft. square, on the other hand, would 
indicate a “live tonnage” of 13,333 tons, 
or 1.33 tons per square foot of drawing 
area. In view of what Maclennan states, 
“the area of the stope is of the first 
importance,” these theoretical figures 
representing “live tonnage” are of great 
interest. Under the conditions at the 
Miami mine, a live tonnage averaging 
2 tons per square foot of drawing area 
results in reasonable maintenance upon 
the structures within the grizzly level 
and chute set zone. On the other hand, 
a live tonnage averaging 4 tons per 
square foot would cause excessive 
weight and increase the maintenance 
work upon draw openings and structures. 


 — OF DRAWING—Another fac- 
tor influencing “live tonnage” is the 
rapidity of drawing caved ore. Rapid 
drawing undoubtedly lessens the effect 
of live tonnage, and on the other hand a 
slowing up of this process brings the 
element of momentum into play and un- 
doubtedly causes an increase in the 
effect of live tonnage. However, the 
rapidity of drawing is influenced by the 
rapidity of caving and breaking up. 
Gravity stress takes an appreciable time 
to assert itself, which fact is exemplified 
by the statements: “Immediately after 
undercutting of the stope is completed 
ore drawing is started. It is slow work 
to begin with, because the first ground 
caved usually arrives at the chutes in 
fairly large pieces. Sometimes the stope 
back hangs up and drops only a very 
little ore for several weeks, but this is 
unusual.” 

The average rate of drawing, obtained 
by averaging figures given by Mac- 
lennan after omitting some low rates, 
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is 1,220 tons per day, which would give 
for a block tonnage 442 days within 
which to complete drawing. Maclennan 
states that 17.06 sq.ft. of area is re- 
quired per ton of ore produced daily and 
the average thickness of solid ore drawn 
is 0.733 ft. The last figure would give 
408 days for caving and drawing a block 
300 ft. high and 150x150 ft. base area. 


‘ies rapidity of caving is a function 
of block width and the physical nature 
of the ore mass. The wider the block, 
the more rapidly and in greater effect 
will gravity stress assert itself; and the 
stronger the ore mass, the greater will 
be its resistance to caving and the more 
important becomes the factor of side 
weakening. But the breaking of the 
ore must be also accomplished, and this 
is apparently brought about by the work- 
ing or movement of the caved mass 
upon itself. At first drawing -is re- 
tarded until a sufficiently large mass of 
caved rock accumulates to bring about 
conditions for breaking. The rate of 
drawing thereafter should be such that 
the mass of moving rock increases 
rather than decreases. Undoubtedly 
there is always more or less void space 
above the caved ore. Only by experi- 
ence with a given orebody can the 
requisite rate of draw to accomplish 
this end be determined. Strength of 
ore mass must be considered. Undoubt- 
edly the stronger the ore, the slower 
must be the rate of drawing. The test 
is the proportion of oversize pieces that 
appear at the chute sets. Too slow a 
rate of drawing, on the other hand, may 
result in packing where the ore is soft 
or in excessive weight on the timber 
structures. The practical mining man 
must not overlook the fact that some 
ore masses are too strong to be satis- 
factorily worked by undercut caving. 


Be. OF DILUTION—It will be 
conceded that the mining of definite 
units, as contrasted with panel retreat- 
ing, results in better control of top 
dilution. The drawing down of a caved 
block so that the level of broken cap 
rock is horizontal is accomplished by 


The new Balatoc gold mine and mill, in the Philippine Islands. 


the close spacing of draw foci and close 
supervision of the drawing process. Side 
dilution is prevented by the weakening 
drifts which establish a more or less 
definite line of break within the ore 
mass. Even in the mining of peripheral 
blocks, side dilution does not appear 
to be very important. However, in 
mining pillar blocks which may have 
contiguous masses of packed waste rock 
on two or more sides, dilution enters to 
a greater extent, but this was overcome 
by the expedient of leaving thin parti- 
tions of ore between the original and 
the pillar stope. Such partitions, 15 ft. 
in thickness, were left between the sides 
of all stopes and at some ends and at 
other ends omitted. Later the partition 
was reduced to 74 ft. in thickness. 

Maclennan states that the best pillar 
stope, bordered by waste rock at one 
end and side, gave almost the same 
tonnage extraction as the best original 
stope, but that the grade extraction was 
10 per cent lower. He also states that 
in drawing the pillar stopes no serious 
trouble was experienced from waste 
rock drawing in from the adjoining, 
previously mined stope. Moreover, the 
packing of the waste rock made a sub- 
stantial side support in mining the pil- 
lar stopes. It is of interest to note 
that more or less of the ore left in 
partitions was recovered. The adequacy 
of the unit method of undercut caving 
with respect to dilution is given by the 
total of 115 per cent tonnage extraction ; 
88.93 per cent grade, and 102.4 per 
cent copper. 


i incannisieeacis is only scantily 
treated in Maclennan’s paper, but that 
does not detract from the value of the 
paper. All interested in the subject 
will hope that Maclennan will present 
it in another paper, since the oppor- 
tunity for an interesting study is excel- 
lent. Particularly that Maclennan will 
give figures representing the degree of 
consolidation of the caved cap rock 
between pillar stopes and the time ele- 
ment involved in cap-rock caving to the 
surface as well as the lateral sapping. 
The area of the orebody, some 100 


Benguet Consolidated controls Balatoc. 





acres; its average thickness, 325 it.; 
and its cover, of 250 to 500 ft. in thick- 
ness, represent an enormous volume of 
rock, the behavior of which during and 
subsequent to mining operations should 
receive intensive study. 

Respecting the economics of undercut 
caving, the completeness of the cost data 
in Maclennan’s paper is noteworthy. The 
more important ratios are as follows: 
Average tons mined per shift under- 
ground, 27; timber consumption, 1.045 
bd.ft. per ton mined; explosives, 0.2225 
Ib. per ton of ore, which includes 0.05 Ib. 
for ore drawing (principally used in 
chute blasting) and 0.1725 lb. used pre- 
sumably for narrow work; power con- 
sumption, 1.9 kw.-hr. per ton mined, 
which includes about 1 kw.-hr. per ton 
for hoisting. Mining costs over a four- 
year period averaged $0.40 per ton, of 
which 25 per cent was for development; 
35 per cent for drawing or stoping; 
21.5 per cent for haulage and hoisting; 
11.5 per cent for ventilation, general 
underground, engineering and sam- 
pling ; and 7.5 per cent for mine surface 
and mine accident expense. I have 
estimated the development ratio, apply- 
ing particularly to single block unit (300 
ft. in height) as approximately 1 cu.ft. 
of development to 18.7 cu.ft. of ore made 
ready for mining. 


| | eee work in caving is 
given in a tangible way. Maclennan 
states that in the mining of thirteen 
stopes, involving 802 chute sets, 314 of 
these required complete replacement 
(39.2 per cent) ; a few had to be replaced 
several times; and total replacements 
were equivalent to 862 sets. Three hun- 
dred and forty-one sets (42.5 per cent) 
required no repairs; and labor mainte- 
nance was distributed as 79.1 per cent 
for complete repairs and 20.9 per cent 
for minor repairs. This is an illumi- 
nating exposure of what takes place 
at the chute-set level in undercut caving. 
It also probably indicates an important 
point where improvements either in de- 
sign or selection of materials used, or 
in the broader features of the mining 
method, might be made. 
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Drawbar Pull, Thousands of Pounds 


HIS chart supplements the Locomotive Weight Chart published in 

the issue of May 23, 1930. With both charts available, many problems 
of mine haulage may be readily solved. The motor horsepower, as given 
above, assumes a combined efficiency of 85 per cent, owing to the allowance 
made for the loss in gearing and motor. 


EXAMPLE: What motor horsepower is required on a 20-ton locomotive 
when developing 9,000 lb. drawbar pull on a 2 per cent grade at a speed 


of 15 miles per hour? This involves three separate problems: (1) The level 


drawbar pull equivalent; (2) the tractive effort exerted at wheel rim; and 
(3) the motor horsepower. 


PROCEDURE: 


(1) To find the level drawbar pull equivalent: Find 20 tons and 2 per 


cent on the Weight of Locomotive and Grade scales, respectively; align 


to intersect the ungraduated scale at a point which is then aligned with the 
point indicating 9,000 lb. on the Drawbar Pull scale, to intersect the Level 
Drawbar Pull Equivalent scale at the correct value, reading 9,800 Ib. 

(2) To find the tractive effort: Align the 9,800 lb. just found on the 
Level Drawbar Pull Equivalent scale and 20 tons on the Locomotive scale, 
intersecting the Tractive Effort scale at a point reading 10,200 Ib. 

(3) To find the motor horsepower: Aligning the 10,200 Ib. tractive 
effort with the 15 miles per hour on the Speed scale intersects the Moto: 
Horsepower scale at a point reading 480 hp. 
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Fig. 1—Showing in a California deposit 

mineralization within areas of maxi- 

mum wall resistance or maximum 
pressure areas 


NUMBER of years spent in 

the examination and study of 

many types of ore deposits 

have left me with an impres- 
sion relative to the causes of the loci 
of ore deposition which seems worth 
recording and offering as a possible 
additional guide to ore under conditions 
where the principle herein explained 
might apply. 

In general, ore deposits are accounted 
for as to location and value by the terms 
“structural control,” “solution channels,” 
“permeability,” “favorable host rock,” 
and similar phrases, all of which of 
course are important. The role played 
by the mining geologist seems some- 


- times to be that of a person who ex- 


plains something if it happens, or ex- 
plains it with equal facility if it does 
not happen, which may be partly 
excusable on the ground that there is 
still much more to be known relative 
to ore deposition. The following is sub- 
mitted with the hope that those more 
familiar with the phenomena of ore 
deposition will find in the plea ex- 
pressed something of sufficient merit 
upon which to build. 

Stated in terms of a general proposi- 
tion applicable, as has been frequently 
observed, to a number of ore deposits, 
the observation is this: 

In a metalliferous area, maximum 
mineralization can be expected within 
or adjacent to areas of maximum wall 





1The Hallsted Group, Plumas County, 
Calif. 
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Zones 





and Metal Deposition 


Lawrence B. Wright 


Chief geologist, Homestake Mining Company, 
Lead, S. D. 


resistance or maximum pressure areas. 

For example, in a California gold 
deposit* the following situation is 
encountered: The gold occurs in an 
acid porphyry dike associated with 
quartz, pyrite, galena, and sphalerite. 
The dike pinches and swells in plan 
and section. Best values are found 
where it passes into or emerges from a 
pinch; the poorest where the dike is 
widest. Fig. 1 crudely illustrates this 
occurrence. In this instance it is 
assumed that the dike is narrow in 
certain areas, owing to the fact that 
wall-rock resistance was greater in 
these areas at the time of intrusion. 
Hence the narrow areas in the dike 
represent those parts of it which have 
been subjected to or have combated 
the maximum local resistant pressure. 
In Fig. 1 has been indicated the max- 
imum pressure areas. 

The term “maximum pressure area” 
as it is applied here is given consider- 
able flexibility of meaning. After con- 
sideration of the other following types 
of deposits in this relationship, it will 


be more apparent that some better term 
might be chosen, although it, too, would 
have to be general in its application. 
In the Hallsted deposit, the dike itself 
is the host rock. Very little quartz or 
other mineralization is found in the 
adjacent wall rocks. Some pyrite is 
found in the slates near the contacts 
and often very good values in gold 
are found in the contact selvage. The 
wide parts of the dike are little altered, 
but the narrower parts are sericitized, 
sheeted, and in general considerably 
replaced by quartz. The _ repeated 
occurrence of mineralization in this 
relationship in a dike several thousand 
feet in length and exposed throughout 
a vertical range of 1,500 ft. forces 
the conclusion of a direct bearing 
upon mineralization of the constricted 
areas. During the dike invasion, it is 
assumed, the pressure exerted by the 
dike on the wall rocks was uniform. 
Given uniform resistance in lesser 
amounts along the walls, the dike would 
be of uniform thickness. But as it is not 
of uniform thickness, one must conclude 





Fig. 2—Rhyolite dike zone and gold deposition on two levels of Homestake 
mine, Lead, S. D., showing mineralization opposite (within) areas of maximum 
wall resistance or maximum pressure areas 
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Fig. 3—Longitudinal projection, on vertical plane, of constricted area of dike 
zone (hatched area) and range and intensity of gold deposition (dotted areas) 
for part of Homestake mine, Lead, 8. D. 


that the wall resistance was not uniform 
at all points, being greatest where the 
dike made the least headway in forcing 
an opening. It is barely possible that 
at such an area of maximum resistance 
or contra pressure the internal structure 
of the dike was affected in some manner 
favorable to mineralization. To these 
areas the term “maximum pressure 
area” is applied. The general picture 
of mineralization in such an area, for 
handy use in the field, gives the idea of 
pressure applied normal to the dike 
walls. 

Another outstanding example of such 
a relationship as that expressed in the 
foregoing is found in the Homestake 
gold deposit. The application of the 
idea of a resistant wall-rock area is in 
this case somewhat complicated, but it 
can be shown that gold deposition 
occurred in such an area. In this 
occurrence we find the effect of the 
maximum pressure area, as indicated 
by the constriction of a rhyolite dike 
series, to be gold deposition by replace- 
ment of the Homestake formation in 
part, which is the favorable horizon. 
All of the wall rocks adjacent to the 
dike zone are not amenable to mineral- 
ization; hence, some irregularity is 
found in the distribution of gold 
within the area in question. 

The general details of the geology of 
the Homestake mine have been ad- 
equately given*. To illustrate further 
the proposition stated, a plan of dikes 
and go!d deposition on two levels, taken 
at random, is given in Fig. 2. The 
relationship illustrated holds for any 
part of the mine through a present 
vertical range of 2,600 ft. The deposi- 
tion of gold occurs opposite the con- 
stricted area of the dikes, and, as will 
be seen, has evidently been influenced 
by the same structural features which 
caused the dikes to be constricted. In 
this formation the dikes serve merely 
as the key to the area of maximum 
resistance or maximum pressure area. 
Application of the latter term in this 
instance is justified on the following 


*Engineering and Mining Journal, May 5 
and 12, 1923. Also, Bulletin 765, U. S. 
Geological Survey. 





grounds which are explained in detail: 

Granted that the dikes are constricted 
because of the local stubborn resistance 
of wall rocks, it is possible that min- 
eralizing solutions, having reached a 
temperature and pressure sufficiently 
low to permit deposition, were locally 
impeded in their progress on encoun- 
tering this area. The myriad of 
channel-ways with their invading min- 
eralizer can easily be conceived to 
have been subjected to the same reac- 
tion as that which obtained in the 
Hallsted dike mineralization, the result 
in either case being mineralization 
within an area of locally resistant wall 
rock, the difference being that in one 
occurrence the dike was the host and in 
the other a stratum of the wall rock, 
but within the maximum (local resist- 
ant) pressure area. 

A longitudinal projection of the 
Homestake deposit showing the con- 
stricted area of the dike zone and gold 
deposition also shows a striking rela- 
tionship. The pattern of gold distribu- 
tion follows almost intimately that of 
the dike constricted area. A part of 
this projection is shown in Fig. 3. In 
making this projection, first, on a 
geological map of each level the narrow 
stretches along the dike zone were out- 
lined. It was assumed, as already 


Fig. 4—Transverse 
section along gen- 
eral center of dike 
constricted area or 
maximum pressure 
area, showing in- 
crease in intensity 
of gold deposition 
opposite areas of 
increased wall-rock 
resistance, even 
within maximum 
pressure. area, 
Homestake mine, 
Lead, S. D. 
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stated, that where the dikes are narrow- 
est that condition existed because of 
their inability at the time of intrusion 
to force the wall rocks farther apart; 
hence an area of maximum wall resist- 
ance or maximum pressure area. This 
having been determined for each level, 
a longitudinal projection on to a vertical 
plane parallel to the strike of the 
rhyolite zone was made of the entire 
mine, outlining from top to bottom the 
configuration of the narrow area of 
the dikes. 

The dikes extend for considerable 
distances beyond the limits of the con- 
stricted zone and finger out into a broad 
zone made up of several members. 
Would there be any similarity in the 
projected pattern of gold deposition? 
If so, some relationship would certainly 
be expressed or suggested. Accordingly, 
from the assay maps values were plotted 
on the same section, everything above 
$3 per ton being considered and shown 
by dotted areas. Values above $10 per 
ton were shown by more closely spaced 
dots and those with assays of $30 or 
more in heavy black. As can be seen 
in Fig. 3, there proved to be a striking 
similarity in the areas of gold deposi- 
tion and the maximum pressure area. 
A study of the completed section 
suggests the following observations, 
although they may not all be evident 
from the portion here shown: 

1. The lateral deposition of gold is 
proportional to the lateral extent of the 
dike constricted area. 

2. Maximum deposition occurs op- 
posite (normal to the dikes) the gen- 
eral center of the constricted area. 

3. Near sudden flexures of the con- 
stricted area is observed some evidence 
of increased mineralization. 

4. Two smaller constricted areas 
away from the main constricted area 
are found opposite isolated bodies of 
ore which are unattached to the main 
orebodies except by the continuation of 
intervening barren host rock. No satis- 
factory explanation has heretofore been 
offered for these isolated bodies. 

5. The richest ore is found within 
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the center of the constricted area where 
the dikes apparently surround the ore. 
It is not clear what application this 
observation may have, except as pos- 
sibly governed by paragraph 2. 

6. Beyond the vicinity of the con- 
stricted area are found folds in the host 
rock which to all appearances are as 
favorable to mineralization as those 
near or opposite the constricted area, 
but which are not of commercial grade 
and are in fact, mostly barren. 

Attention is called again to the 
sketches of the two levels shown in Fig. 
2. <A glance will show that whereas 
the strike of the host rocks (not shown 
separately) is generally across that of 
the dike zone at an acute angle, the 
general distribution of gold conforms 
to the trend of the dike zone. This is 
much more apparent when considering 
the mine as a whole. The lines of 
shearing and weakness generally trend 





parallel to the beds. A study of the 
whole mine gives the following: 


Average strike of host rock, N. 28 deg. W. 
Average strike of shear zones, N. 26 
deg. W. - 

Average strike of dikes, N. 13 deg. 12 
min. W. 


Average strike of ore, N. 13 deg. 18 
min. W. 

Though the details of the complex 
folding are not shown, the trend of ore 
does conform to the trend of the beds 
and is found in detailed distribution, 
within the general vicinity of the dike 
constricted area, to be locally controlled 
by structural features, principally folds. 
Where the host rock trends beyond the 
vicinity of the dike constricted area, the 
mineralization can be seen fading out 
_ along such a bed or limb of a fold. This 
is especially true in the north-end work- 
ings on the old levels. 

The bearing of the observations pre- 
viously stated is evident. Where no 
other particular definite guide to a cen- 
tral or main group of ore channels is 
in evidence, one might expect ore 
indiscriminately throughout the great 
reaches of favorable host rock, but so 
far as development has extended in 
depth, the constricted areas of the 
rhyolite dike zone can be seen to have 
faithfully pointed out the general limits 
of mineralization, and also the trend. 

I emphasize at this point the fact 
that in the Homestake type of occur- 
rence it is not necessary that there be 
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a genetic relationship between the dikes 
and the ore. The dikes merely indicate 
the presence of a physical situation in 
the wall rocks which quite certainly 
has affected the distribution of gold, 
whenever introduced. 

To complete the study with reference 
to this deposit, a transverse projection 
was made along the general center of 
the dike constricted area and normal 
to the strike of the dike zone (Fig. 4). 
As the level sketches shuw the gold 
deposition to be generally parallel to 
the trend of the dike zone in a major 
sense, so also does the transverse sec- 
tion show the gold deposition to be 
parallel to the dip of the dike zone. 
Also, in transverse section, host rock 
extends beyond the limits of gold 
deposition on both sides of the dike 
zone for the entire vertical range as 
now exposed. 

It is also noted that the transverse 


Fig. 5—Typical sec- 
tion of ore occur- 
rence in Flat River 
district, Bonne 
Terre, Mo., illus- 
trating mineraliza- 
tion opposite area 
of maximum pres- 
sure. Cross-hatched 
areas indicate 
where ore might be 
expected if permea- 
bility were the 
main control 


section indicates a variation of wall 
resistance throughout the vertical range 
shown and that there is a strong sugges- 
tion of an increase in lateral range and 
intensity of mineralization opposite the 
areas of maximum wall resistance, even 
within (down and along the center of) 
the constricted area. 

To consider again the effects of a 
variation in size or lateral extent of the 
resistant areas, measurements were 
made of the length of the constricted 
area and the length of commercial ore 
on each level. Choosing four at ran- 
dom, the following results are given: 


Length of 
Constricted Length of 
Area, Feet Ore, Feet Ratio 
370 1,280 3.46 
140 480 3.43 
1,260 3,050 2.42 
290 920 3.28 


For the whole mine the variation is 
from 1.57 to 3.46. These figures would 
have little significance were it not for 
the fact that the excess in ore length 
(or area) is equally divided at either 
end of the limits of the constricted area, 
which seems to warrant the conclusion 
that whatever determined the centrum 
of the constricted area also did the same 
for gold deposition. 

A third type of deposit might be con- 
sidered. Four years ago some field 
work in the Flat River district near 
Bonne Terre, Mo., indicated that the 





lead ores there occurred in the higher 
blocks of a fault mosaic, which was not 
in all probability a new observation. 
Since then Dr. W. H. Emmons has 
conclusively shown* that these higher 
blocks are gently arched into low anti- 
clines and that these are the favored 
structural areas for ore deposition. Fig. 
5 shows a generalized sketch of a 
typical section in this area, with the 
maximum pressure areas indicated. If 
it be assumed that the rocks subjected 
to maximum stresses would be those 
blocks relatively highest, obviously the 
maximum pressure areas would lie 
opposite (in this case below) these 
blocks. If the relative permeability 
were the only or the principal con- 
trolling factor, we should rather expect 
to find ore adjacent to the fault fissures, 
as indicated by the cross-hatched areas. 
Instead, it is opposite the maximum 
pressure areas. This example indicates 
why the term “maximum pressure area” 
is used flexibly in the several examples 
cited. The usefulness of the idea in 
the field as a guide to ore lies in the 
ability of the observer to analyze the 
mechanical aspects of geologic struc- 
tures, applying the theory that ore may 
be expected opposite (within) areas of 
maximum pressure. 

A fourth general type of deposit, that 
of oreshoots in quartz veins, might also 
be seen to be controlled by zones of 
relatively great wall-rock resistance or 
pressure areas. Examination of the 
horizontal sections with attention paid 
particularly to slight constricted areas, 
their rake and other characteristics may 


give a direct answer to the problem of ' 


trend of ore deposition within deposits 
of this type. Such occurrences would 
in a general way fall under the case 
illustrated in Fig. 1. 

Other applications suggest themselves, 
such as the distribution of relative 
values in the filled-fissure type of vein. 
Values are generally higher in this type 
near or in a constricted area. 

A pegmatitic vein at its narrow end 
may be imagined as having had at this 
point its greatest struggle against wall- 
rock resistance, meeting its area of 
maximum (resistant) pressure and giv- 
ing up, as in some cases, auriferous 
quartz veins. This brings to mind the 
general set-up at the Hollinger mine 
where the quartz veins are pendant at 
the narrow end of a quartz porphyry 
mass. The pinch end of the mass might 
be regarded as the area of constriction, 
as in case No. 1 (Hallsted). 

The mineralization at the old Tread- 
well, 700, and Mexican mines, on Doug- 
las Island, Alaska, can be illustrated 
in Fig. 1 by that part of the sketch 
below a point midway between the two 
upper tunnels shown. A host of other 
examples could be cited where I have 
observed mineralization at its best op- 
posite (within) areas of maximum wall 
resistance Or maximum pressure areas. 
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Fig. 1 and Fig. 2—Details of airpipe layout 


| presi ape gy in operation and im- 
proved air conditions underground 
have recently been obtained by Silver 
King Coalition Mines, writes J. B. 
Huttl, assistant editor, Salt Lake City, 
Utah, by the installation of a modern 
compressor plant and pipe line at 
the King Consolidated tunnel, near 
Park City, Utah. The plant, with many 
interesting features, clearly illustrates 
the advantage of a central air generating 
and distributing system. Formerly, air 
for underground operations was sup- 
plied by four small compressor stations, 
at different points on the surface and 
underground, each of which was 
equipped with an individual network of 
pipe lines. 


Fig. 3—The compressor at Silver King Coalition 
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The new power house—a concrete and 
steel-frame structure provided with large 
windows and ventilators—contains an 
Ingersoll-Rand, Type PRE air com- 
pressor, driven by a 600-hp. General 
Electric synchronous motor, with a ca- 
pacity of 3,000 cu.ft. free air per minute; 
a small motor-generator set; a switch- 
board; and a 5-ton Yale hand crane, to 
facilitate repair work on the compressor 
when necessary. Ample floor space is 
provided to accommodate a second com- 
pressor unit, which may be installed 
later. The compressor intake pipe is 
directly connected to a wooden air filter 
equipped with removable fine-wire 
screens; and two modern after-coolers, 
resting on a concrete foundation, are 





Fig. 4—After-coolers outside the compressor house 





provided further to cool and dry the dis- 
charged air before it enters the main 
pipe line. A sufficient all-year-round 
water supply is available for cooling 
purposes. From a settling pond, fed by 
the tunnel drain water, the water is 
pumped to a large wood-stave surge 
tank, from which it is conveyed by grav- 
ity to the cylinder jackets, inter- and 
after-coolers. 

The novel feature of the installation is 
the use of standard Youngstown 11-in. 
diameter, plain-end, gas-line pipe for the 
main air line, 12,000 ft. long, and the 
application of Dresser couplings, with 
which, because of their semi-flexible 
nature, excellent results have been ob- 
tained. When using this type of coup- 
ling, special care must be taken evenly 
to distribute the end strain on each pipe 
section—in this case consisting of 40-ft. 
double random lengths welded at the 
factory—by a proper anchoring of the 
pipe line. This was successfully ac- 
complished by placing concrete blocks 
equipped with strap-iron clamps at every 
2,000 ft., to hold tightly the pipe in place, 
as shown in Fig. 1. The uniform pre- 
vailing temperature in the tunnel made 
expansion joints unnecessary. The ad- 
vantages of large fittings, such as ells, 
tees, and others, is well known and needs 
no further explanation. These fittings, 
carefully designed according to prevail- 
ing underground conditions, were made 
at the company’s machine shop, of 113- 
in. gas-line pipe, built in small sections 
and welded together by the acetylene 
process. 

A second pipe line, 8 in. diameter and 
17,000 ft. long, connected to the new 
compressor plant of the Silver King 
Western Mining Company, is placed 
above the main pipe line, and supported 
by a series of special clamps, comprised 
of a wooden creosote-treated rest block 
and a large close-fitting round-iron 
U-bolt, with its strap-iron drop-forged 
clamp, placed at 40-ft. intervals, as illus- 
trated in Fig. 2. 

The fact that a uniform air pressure 
of about 100 Ib. is maintained at all loca- 
tions underground, when the compressor 
is delivering air at 105-lb. pressure, 
demonstrates the over-all efficiency of 
this modern plant. 





Automatic Hoisting 





at the Emma Nevada Shaft 





Fig. 1—The installation at Consolidated Coppermines. 
by a 900-hp., 300-r.p.m. 560-volt d.c. motor. 


NE of the major advantages of 

the variable-voltage system as 

applied to mine hoisting is the 

great reliability and accuracy 
of control of the motor speed under 
widely varying conditions of operation. 
In the usual arrangement, the direct- 
current hoist motor and the generator 
supplying it are both shunt-wound, sep- 
arately excited machines, and control of 
the motor is effected principally by 
varying the strength of the generator 
field and thereby the voltage applied to 
the motor armature. In this manner, 
any desirable number of speed points 
can be readily obtained over the full 
range, from maximum down to creeping 
speeds. Furthermore, an inherent char- 
acteristic of this combination, when 
properly designed, is that on any control 
point there is little variation in motor 
speed over a wide range of torque, posi- 
tive or negative. The accurate control 
which the system affords is due princi- 
pally to this characteristic. 

In most variable-voltage hoist in- 
stallations the operator is provided with 
a multi-point, reversing master con- 
troller, supplemented by various protec- 
tive devices and automatic relays to 
limit the torque during acceleration and 
retardation or to limit the rate of ac- 
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Company, East Pittsburgh, Pa. 


celeration to a definite predetermined 
value. Provision is also made for auto- 
matic retardation as the limit of travel is 
approached by reinsertion of resistance 
in the generator field circuit, either by a 
mechanical device returning the master 
controller gradually to the “off” posi- 
tion or by opening of contactors in the 
generator field circuit through the me- 
dium of a geared limit switch. This 
feature is particularly desirable on hoists 
operating at high rope speed, of which 
there are many in service, up to speeds 
of more than 4,000 ft. per minute. 
Although most equipments of this 
type are under control of the hoist oper- 
ator continuously throughout the hoist- 
ing shift, a minimum of attention is re- 
quired on his part with the protective 
features mentioned. With faulty or 
careless manipulation of the master con- 
troller, proper acceleration and retarda- 
tion of the hoist are taken care of auto- 


The hoist is driven 


matically. In fact, it is only at the 
initial start and at the final stop of the 
hoisting cycle that any action is really 
necessary on the part of the operator, 
and, in many cases, he relies entirely on 
the automatic devices to control the 
remainder of the cycle properly. With 
correct adjustment, this makes for the 
most efficient service from the standpoint 
of time saving, since the-automatic con- 
trol is practically constant in operation, 
a condition which can be approached 
only by the most skillful operator. 

Under certain mining conditions, par- 
ticularly at metal mines where produc- 
tion comes from only a few levels and 
the hoist operates over long periods 
from any one level, it has been found 
advantageous to free the operator for 
other duties, save for giving occasional 
attention to the hoist to reset the drums 
and the control for different levels. As 
these plants usually have other equip- 
ment, such as air compressors and con- 
verting apparatus for the haulage sys- 
tem, the attendant can thus devote a 
large part of his time to its care. 

Of hoists arranged for automatic con- 
trol, the one most recently installed is 
that of the Emma Nevada shaft of the 
Consolidated Coppermines Corporation, 
which was placed in operation in Feb- 
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ruary, 1929. Its scheme of control dif- 
fers somewhat from that used in pre- 
vious installations, so a description of 
the electrical features is given in the 
following. 

Hoist Duty—The hoist duty for 


which this equipment was selected is 
given in the table: 


Hoisting Data, Emma Nevada Shaft 
of Consolidated Coppermines 
GHAR 5c Mod adic chars te tase wanes od Vertical 


Hoisting distance from first level, feet. .646 
Hoisting distance from second level, feet 826 


Weight of ore per trip, pounds...... 24,000 
Weight of empty skip, pounds....... 21,000 
Diameter Of TOMG, IICTIOR. 60-66 cs cckc nce 1% 
Type of drum ......:... Double cylindrical 
Diameter Of Grams, 1606. 2 bos ick icces 12 
Maximum rope speed, feet per minute. .900 
Maximum drum speed, r.p.m........... 23.8 
Time of acceleration, seconds........... 10 
Time of retardation, seconds........... 10 
Rest periOd, SOGGNG cis kick ok Hee bs cal 10 
Operation 0:6 eie ued Normally balanced 


Fig. 2 shows the calculated duty cycle 
on the basis of which the electrical 
equipment was applied. 

Mechanical Parts.— All mechanical 
parts of the hoist were furnished by 
Nordberg Manufacturing Company. The 
hoist is of the double cylindrical type, 
with drums of 12-ft. diameter and 60-in. 
face grooved to wind 861 ft. of 1% in. 
rope with three idle or “holding” turns. 
The drum shells are of heavy rolled 
steel plate bolted to cast-steel end rings 
carried on a cast-iron spider. To the 
end rings and spider are bolted the cast- 
iron brake rings and to these the clutch 
rings. 

The brakes are of structural steel, 
14 ft. in diameter and 21 in. face, lined 
with bass wood. They are of the paral- 
(A-motion type set by weights and re- 
leased by hydraulic thrust cylinders. 

Both drums are clutched to the shaft 
by axial plate clutches, which, like the 
brakes, are operated by hydraulic thrust 
cylinders using oil under pressure sup- 
plied from an accumulator. Operating 
levers for the brakes and clutches are 
located on the hoist platform and are in- 
terlocked to prevent releasing the clutch 
on either drum until its brake has been 
fully applied, 

Hoist Motor and Flywheel M-G Set.— 
Fig. 1 shows the hoist in operation 
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Fig. 2—Caleulated duty cycle of hoist 
operating from 826-ft. level 
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Fig. 3—The flywheel motor-generator set is a 750-kw. 560-volt, 900-760- 
r.p.m. unit 


driven by a 900-hp., 40-deg. C., continu- 
ous-rated, 560-volt, 300-r.p.m., direct- 
current motor which is connected to the 
pinion shaft by a flexible coupling. The 
motor fields are designed for separate 
excitation at 250 volts. 

Power is supplied to the motor by a 
750-kw., 560-volt, direct-current gen- 
erator with fields separately excited at 
250 volts and provided with pole-face, 
compensating windings. The generator 
forms part of the flywheel motor-gen- 
erator set shown in Fig. 3 and normally 
operates over a speed range of 900 to 
760 r.p.m. A light differential series 
field is used on the generator to neutral- 
ize as much as practicable of the residual 
magnetism in the generator fields when 
the controller is in the “off” position, 
and thus minimize circulating current 
in the armature circuit. 

The flywheel used on this set, with a 


weight of 35,000 lb. and diameter of 8 


ft., is designed for complete equalization 
of the load on the a.c. line, to hold the 
input to the set approximately to the 
value shown in Fig. 1, with a drop of 
12 per cent from the normal full load 
speed of 860 r.pm. The set is driven 
by a wound-rotor, 850-hp., 550-volt, 
three-phase, 60-cycle, eight-pole induc- 
tion motor. A 14-kw. 250-volt exciter 
supplies the fields of the hoist motor and 
generator as well as the control equip- 
ment and brake magnets. 


Automatic Liquid Slip Regulator — 
As part of the load equalizing system, 
an automatic liquid slip regulator is 
connected in the rotor circuits of the 
induction motor driving the flywheel 
M-G set. This regulator is of the con- 
ventional design commonly used on 
equalizer-variable voltage hoisting equip- 
ment. 

System of Control—As in the usual 
variable-voltage system, the armatures 
of the hoist motor and generator are 
connected permanently in series, and 
control of the motor is obtained princi- 
pally by reversal and variation of the 
generator field excitation. Reversal of 
the generator excitation causes a re- 
versal of the voltage applied to the mo- 
tor armature and thereby of the direc- 
tion of rotation. Increase or decrease 
of generator voltage through variation 
of its field strength produces a corre- 
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sponding change in motor speed. The 
motor field current is automatically in- 
creased when the armature current ex- 
ceeds a predetermined value during ac- 
celeration, and when the motor is at rest 
the excitation is lowered to reduce heat- 
ing. The field currents of the hoist 
motor and generator are controlled en- 
tirely by magnetic contactors, which, 
with automatic and protective relays, 
are assembled as part of the switchboard 





Fig. 4—Switchboard and control panels 


which is shown in the cut in Fig. 4. 
The controller is designed primarily 
for automatic operation of the hoist, 
each trip to be started by closing of a 
push button at the skip loader’s station 
on either of the two mine levels. A 
third push button on the hoist platform 
is used for test purposes. At each point 
a single button is used to start the hoist- 
ing trip, after which the complete cycle, 
including acceleration, full-speed run- 
ning, retardation, and the final stop at 
the dumping point, is controlled auto- 
matically. At the conclusion of each 
hoisting cycle the circuit is automatically 
set up for a reversal of rotation on the 
succeeding cycle, so that the skip loader 
has only one button to operate, requiring 
a minimum of attention on his part. 
Provision is also made for manual 
operation of the master controller by a 
lever on the hoist platform when chang- 
ing the drum adjustment for the two 
levels or when hoisting and lower- 
ing men. A four-point selector drum 
is used to connect the control circuit 
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for manual operation or for automatic 
operation from any one of the three push 
buttons mentioned. The controller can 
be operated only in the manner or from 
the point determined by the setting of 
this selector drum. 

A drum-type master controller is used 
to control the magnetic contactors in the 
generator and motor field circuits. As 
shown by Fig. 5, the master controller 
has a mechanism at one end for connect- 





ing permanently to the manual operating 
lever on the hoist platform. At the 
other end a connection is made through 
a small magnetic clutch and gear re- 
ducer to a small d.c. pilot motor which 
is used in automatic control. During 
automatic operation the magnetic clutch 
is energized and the manual lever, being 
permanently connected, moves with the 
master controller. For manual opera- 
tion, however, the magnet clutch is de- 
energized, disconnecting the gear re- 
ducer and pilot motor, so that only the 
controller drum turns with the lever, 
requiring no more effort than ordinary 
manually operated equipment. 

Under manual control the rate of ac- 
celeration is determined by the operator 
unless he moves the lever so rapidly that 
the armature current would tend to be- 
come excessive; then the automatic ac- 
celerating relay and contactors come 
into play to hold the armature current 
to a predetermined value. Likewise, the 
rate of retardation is determined by the 
operator unless he moves the lever too 
rapidly toward the “off position,’ when 
an automatic retarding relay and con- 
tactors hold the regenerated current to 
a desirable value. If the operator fails 
to retard the hoist properly as the lim- 
its of travel are approached, automatic 
retardation is provided by traveling-nut 
limit switches geared to the two drums. 
Opening. of these switches disconnects 
the generator field contactors and re- 
duces the generator voltage in the same 
manner as would be obtained by move- 
ment of the master controller. 

With the drum selector switch set 
for automatic operation from one of the 
three push buttons, and all safety de- 
vices closed, the magnetic clutch is ener- 
gized, as previously mentioned, connect- 
ing the master controller to the small 
pilot motor. With one skip in the dump- 
ing horns and the other at one of the 
mine levels, the limit switches are closed 
in the proper combination for reverse 
motion of the hoist. 

Upon pressing the start button corre- 
sponding to the setting of the selector 
drum, relays are energized on the con- 
trol board to close the proper generator- 
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field directional contactors and the pilot 
motor is started in the proper direction. 
Under automatic control an auxiliary 
solenoid is provided to release the hoist 
brakes when power is applied to the 
hoist motor and to allow the brakes to 
set when the generator field is de-ener- 
gized to stop the motor. 

The rate of acceleration of the hoist 
motor under automatic control is de- 
termined by the speed of rotation of the 


Fig. 5—Master con- 

troller and _ pilot- 

motor operating 
mechanism 


pilot motor turning the master con- 
troller, and a rheostat on the control 
panel is connected in the pilot motor 
circuit to permit adjustment of its speed 
to a value which will give the desired 
accelerating rate. The automatic cur- 
rent-limiting relay explained in connec- 
tion with manual control is operative 
on automatic control as well, but the 
speed of the pilot motor is ordinarily of 
such value as to give a satisfactory ac- 
celerating rate without operation of the 
relay. 

As successive contacts of the master 
controller close with rotation of the pilot 
motor, the corresponding generator field 
contactors are energized and the gen- 
erator voltage is increased, until, on the 
last point, the voltage is up to a maxi- 
mum value and the hoist motor is oper- 
ating at full speed. With closing of the 
last accelerating contactor, an interlock 
opens relays in the pilot motor circuit 
and the master controller is stopped in 
the “full-on” position. The hoist motor 
then continues at full speed until the 
time retardation should begin, when the 
traveling-nut limit switches come into 
operation to provide automatic retarda- 
tion. One of these limit switches, sim- 
ilar to that shown in Fig. 6, is geared 
to each hoist drum and carries four 


Fig. 6—Traveling- 
nut limit switch for 
automatic retarda- 
tion (cover re- 
moved) 


double-throw, quick-break switch units 
for each direction of motion. These 
units are given the required spacing and 
are clamped to longitudinal bars with 
their operating mechanism in the path 
of a nut traveling to and fro on a heavy 
square-thread screw driven by the hoist. 
Each limit switch unit is clamped to the 
rectangular bar by four screws, a con- 
struction which permits ready and ac- 
curate adjustment of the successive re- 
tarding points. 
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The limit switch contacts are each 
connected to a group of generator field 
contactors, so that opening of the first 
contacts at a predetermined point of 
travel re-inserts a section of resistance 
in the generator field circuit, lowers 
the generator voltage, and causes regen- 
erative braking to lower the motor speed 
to a value corresponding to the voltage 
applied. Four automatic retarding stops 
are thus obtained during the latter part 
of each hoisting cycle, and at the end 
of travel the hoist is automatically 
stopped and the brakes are set by open- 
ing of track type limit switch. 

With operation of the second travel- 
ing-nut limit switch contact on retarda- 
tion, a circuit is established to rotate 
the pilot motor in the opposite direction 
and return the master controller to the 
“off” position. This proceeds during the 
retarding period, but as the generator 
contactors are opened by the traveling- 
nut limit switch in advance of the return 
movement of the master controller, the 
latter has no effect on retardation. The 
drum does not complete its return move- 
ment until a few seconds after the hoist 
has been stopped, and when the “off” 
position is reached the controller is 
stopped by opening of one of its con- 
tacts. 

With opening of the third contact of 
the traveling-nut limit switch on 
retardation, the opposite contact closes 
and automatically establishes the circuit 
for the reverse direction of operation of 
the master controller and thereby of the 
hoist motor on the next automatic cycle. 
Each successive cycle under automatic 


control is performed in the manner 
described. 


PROTECTIVE FEATURES 


The various protective features in- 
cluded under either manual or automatic 
control are as follows: 


Current Limit Acceleration—A relay 
and auxiliary contactors are used to 
limit the armature current on accel- 
eration to a predetermined value. In 
addition, under automatic control, time- 





limit acceleration is provided by pilot- 
motor operation of the master controller. 

Current Limit Retardation.—A relay 
and auxiliary contactors are used to 
limit the armature current on regener- 
ation to predetermined value. These 
are used in connection with a reverse- 
power relay so that they may be given 
a current setting different from that of 
the accelerating relay. 

Low Speed Relay.—On the final re- 
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tarding point an automatic relay and 
two auxiliary contactors are put in 
operation to hold a practically constant 
value of low speed with the skip in 
the dumping horns. 

The four relays described in the fore- 
going are all of the same general de- 
sign, shown in Fig. 7. 

Field Forcing Relay.—An automatic 
relay and auxiliary contactor are used 
to increase the motor field strength when 
the armature current on acceleration 
reaches a predetermined value. 


Field Protective Relay.—A relay is 
used to prevent operation of the hoist 
if any fault occurs to open the motor 
field circuit. 

Field Economy Relay.—In the “off” 
position of the controller, a contactor 
is opened to reduce the. motor field 
current, and thereby save heating and 
a small amount of power. The coil of 
this contactor is connected across the 
armature of a small shunt motor driven 
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Fig. 7—Automatic relay such as that 

used for current-limit acceleration, 

current limit retardation and _ low- 
speed regulation (cover removed) 


from the 250-volt d.c. control circuit. 
In the “off” position of the controller, 
the circuit to this motor is broken, but 
the stored energy in a small flywheel 
carried on its shaft maintains excitation 
on the contactor for a short time, which 
thus prevents weakening of the main 
motor field during the normal rest 
period of the hoist. 


Exciter Contactors——Two single-pole 
contactors are used to disconnect the 
control circuit from the 250-volt exciter, 
thus stopping the motor and setting the 
brakes upon opening of any of the 
emergency protective devices. 

Safety and Brake Contactor—A two- 
pole contactor de-energizes the exciter 
contactors and the brake trip coils 
on the opening of any of the protective 
devices listed herewith. 

Emergency Push Button—A push 
button on the hoist platform enables 
the operator to stop the hoist quickly 
in emergency. 

Overload Relay—An overload relay 
connected across an ammeter shunt in 


the armature circuit opens on excess 
current. 


Over-travel Limit Switches—Track- 
type limit switches installed in the head- 
frame open in case the hoist travels a 
short distance past the normal stopping 
point. These are supplemented by over- 
travel contacts on two Lilly controllers 
geared to the hoist. 


Drum Back-Out——A drum back-out 
switch on the hoist platform enables 
the hoist to be operated only in the 
reverse direction in case of opening of 
any of the over-travel limit switches. 
This back-out switch is arranged so 
that the hoist is stopped if an attempt 
is made to move it from its normal posi- 
tion when the equipment is in motion. 


Overspeed Switches.—The Lilly con- 
trollers are each equipped with fly balls 
which open contacts on overspeed. These 
are supplemented by an overspeed switch 
driven from the hoist motor shaft. 


Overspeed of M-G Set.—An over- 
speed switch on the flywheel M-G set 
stops the hoist motor and disconnects 
the induction motor driving the set in 
case of overspeed of the set from any 
cause. 


Slack Brake Switches—A switch is 
used with each drum brake to prevent 
operation of the hoist if the brake 
should tend to become slack through 
failure to adjust for wear of the lining. 


Low Voltage Relay.—A two-pole low 
voltage relay is used to open the control 
circuit and set the brake in case of 
failure of the exciter voltage or opening 
of the exciter contactors. A reset con- 
tact on the master controller is used in 
connection with the low voltage relay, 
so that when the relay has opened the 
master controller must first be returned 
to the “off” position before operation 
can be resumed. When the hoist is 
operating under automatic control and 
has been stopped by opening of any of 
the emergency safety devices, therefore, 
the cycle must be restarted by manual 
operation of the master controller. 

Switchboard—The switchboard for 
the induction motor and exciter of the 
flywheel M-G set is of the conventional 
design. The primary circuit to the in- 
duction motor is provided with a three- 
pole oil circuit breaker equipped with 
under-voltage release and inverse-time- 
limit. overcurrent relays. A second 
three-pole oil circuit breaker is provided 
to permit reversal of the induction 
motor torque to stop the motor-generator 
set quickly in emergency. This breaker 
is interlocked with the main breaker 
and also with the liquid slip regulator 
and an auxiliary contactor, so that 
the main breaker must be opened, the 
slip regulator plates at maximum 
separation, and a series grid resistor 
in circuit before the reversing breaker 
can be closed. The purpose of this 
interlocking is to keep the current drawn 
on reverse within a desirable value. 

The exciter is provided with an auto- 
matic regulator to keep its voltage 
constant under the normal speed vari- 
ation of the flywheel motor-generator set. 
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Suitable meters are provided for the 
induction motor and exciter and a 
pedestal on the hoist platform carries 
meters showing current and voltage in 
the hoist motor circuit and the speed of 
the hoist. 

To those familiar with variable-volt- 
age hoist applications it will be ap- 
parent that the installation here de- 
scribed incorporates practically all of the 
features of the ordinary type of equip- 
ment with additional devices necessary 
for full automatic control. In a sense, 
the term “full-automatic” might be con- 
sidered inapplicable to this particular 
equipment, since closing of a push button 
is necessary to start each hoisting cycle. 
This, of course, was the form of oper- 
ation desired, and it will be obvious 
that by the simple addition of a timing 
device, to give a definite interval for 
dumping and loading, the scheme of 
control described could be made to re- 
peat its cycle of operation continuously. 

It is to be expected, of course, that 
manual operation of the hoist will con- 
tinue to be preferred for most applica- 
tions. Under some conditions of min- 
ing, however, a system of automatic 
operation such as described is advan- 
tageous, and it is probable that the 
success of installations already made 
will lead to an extension of the field of 


application. 
® 


Anti-Climbing Guard 


Protects Motorman 


N CASE of derailment or wreck, seri- 

ous injury to the motorman under- 
ground may be inflicted if no provision 
is made’on the equipment to prevent 
the car next to the locomotive from 
climbing into the cab. 

The accompanying illustration shows 
a locomotive equipped with anti-climb- 
ing guards. They consist of special 
castings bolted to the top of the 
bumper. One large mining company, ac- 
cording to Coal Age, has standardized 
on this safeguard and now has every 
one of its 263 electric locomotives so 
equipped. 





Guard castings bolted to bumper 
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Open pit of the New Cornelia, at Ajo, Ariz. 


Improvements at 
New Cornelia—lI 


George J. Young 


Associate Editor 


HE Ajo or New Cornelia 

enterprise of the Calumet & 

Arizona Mining Company 

started under the management 
of the late Col. J. C. Greenway and 
Dr. L. D. Ricketts, both men of great 
ability. Financing, engineering, and 
fulfillment of expectations were a source 
of inspiration to other managements. 
In 1916, a 5,000-ton leaching plant 
started production, and it has since con- 
tinued in operation, with a record of 
some seventeen million tons treated. 
On Jan. 8, 1924, a sulphide concentrat- 
ing mill of about 5,000 tons’ daily 
capacity was placed in operation, and 
this mill has already treated about 
14,500,000 tons. My colleague, A. W. 
Allen’, has given an excellent account 





“The Ajo Enterprise,” E.€M.J., Vol. 113, 
pp. 952, 1003,.1051; Vol. 114, p. 185. 


®E.4M.J., Vol. 118, p.. 808. 
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of the enterprise, and H. A. Tobelmann 
and J. A. Potter, as well as W. L. 
DuMoulin and Stewart Croasdale, have 
written about special features. H. 
Kenyon Burch’ described the con- 
centrating plant. In this article I will 
present details of present practice and 
describe in some detail the recent plant 
improvements. 

During 1929 the concentrator handled 
2,460,000 tons of ore, containing 1.278 
per cent copper, and the leaching plant 
1,122,031 tons, containing 1.056 per 


.cent copper, and on the low-grade 


dumps were placed 384,063 tons of sul- 
phide waste rock, containing 0.248 per 
cent copper, and 1,056,498 tons of car- 
bonate waste rock, containing 0.248 per 
cent copper. Since the beginning of 
1930 more or less curtailment in opera- 
tions has been made. 

The shallow open pit is elliptical in 
shape, about 7,500 ft. long and 3,500 ft. 
wide. Five benches approximating 25 
ft. or more in height are developed, 





with two Osgood 105, 4-cu.yd. steam 
shovels on each bench. No change has 
been made in shovel operation, though 
the number of shovels has been in- 
creased from seven to ten. All are 
operated upon tracks. A lower pit 
approach is being cut. The pit admits 
of a convenient development of benches 
of sufficient length to permit systematic 
blasting and shovel operation. 

Holes are drilled with Ingersoll-Rand 
N-72 Jackhamer, Denver 7, or CP 6 
drills, all equipped with special blowing 
devices and handled by block and tackle 
(}-in. rope) and a portable three-leg 
tripod constructed of an 18-ft. length of 
14-in. pipe. Excepting toe holes, prac- 
tically all of the drill holes are vertical. 
Hollow round steel of 14-in. diameter 
is used; drill steel change, 2-ft. interval ; 
gage change, vs in. Starters are 4 it. 
long, with 24-in. bit width. One set 
of steel is usually required for a single 
hole, although sometimes three sets are 
necessary; this drill steel is delivered 
by a push car operated by the track 
shifter. Two men form a drilling crew 
and each drill accomplishes about 80 
ft. of hole per eight-hour shift. Pro- 
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vision has been made for fifteen drill- 
ing units. Angle or toe holes are 
required where bench slopes are’ not 
approximately vertical. 

The standard bench height of 25 ft. 
was the outcome of experience in trying 
to get more or less uniform fragmenta- 
tion, and to avoid large masses. Holes 
are drilled to a depth of 2 ft. below 
grade and are 15 ft. apart. The first 
line is from 5 to 10 ft. from the upper 
edge of the bench. The second row of 
holes is staggered with reference to the 
first row and three additional lines of 
holes are drilled at distances of 15 ft. 
apart, the holes being staggered with 
reference to neighboring lines of holes. 
Thus a bench area 225 ft. long and 90 
to 100 ft. wide (including back break) 
will require about 100 drill holes, which 
is the average of one blast. <A 30-ft. 
space is left between the next group of 
holes. Quarry Special No. 1 for dry 
holes, 40 per cent gelatine for wet holes, 
and 50 per cent gelatine for springing 
are the explosives used. Each hole is 
sprung two or three times and some- 
times as many as six. Two electric 
exploders are used in each hole. Where 
the rock is very hard a second charge 
consisting of fifteen to twenty sticks 
(1g in.) of 50 per cent explosive is 
placed halfway up in the hole above the 
stemming which is over the main 
charge in the bottom of the hole. Two 
primers are used in the bottom and one 
primer is used in the supplementary 
pocket. Exploders are connected in 
parallel to No. 10 insulated copper wire 
and are detonated by a power current. 
From an explosives ratio of 2.7 tons 
per pound of explosive, efficiencies were 
increased, until in 1927 the ratio was 
4.22 tons per pound and in 1928 it 
reached 6 tons per pound. 

The limit size of mine rock is what- 
ever will pass the steam-shovel bucket. 
Oversize rocks are blockholed between 
trains. Each shovel is provided with 
one or two hand-held drills for this 
service, and nothing is cast aside. The 
bench is cleaned up within the swath of 
the shovel. Twenty-yard Kilbourne and 
Jacobs air-dump type ore and waste 
cars are used, and five five-car trains 
are operated on each shift. Shovels are 
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oil-fueled from the locomotives, and a 
pipe system with hose connections 
supplies water. 

Drill-sharpening and air compressor 
buildings are close to the entrance of 
the pit. A 6-in. air main connects to 
4-in. pipe, and 2-in. branch pipes lead 
to the drills, each branch serving two 
drills. All pipe is on the surface. Three 
Sullivan angle-compound compressors, 
1,500, 2,200, and 2,650 cu.ft. capacity, 
or a total of 6,340 cu.ft., supply com- 
pressed air for the pit operations, with 
90-Ib. air at the drills. 

A satisfactory system of drillhole 
sampling has been developed, according 
to G. R. Ingham, the mine superin- 
tendent. A piece of 24-in. pipe, 24 to 3 
ft. long, is used to support the collar of 
the drillhole. A discarded filter blanket 
is placed on the surface around the 
collar of the hole and a galvanized- 
iron cone 16 in. high and 30 in. bottom 
diameter is placed over the hole. The 
cuttings are blown out of the hole and 
deflected by the inner walls of the cone, 
Fig. 1, to the blanket. Samples are 
thus taken at 40-ft. intervals along each 
bank, and samples from one to four 
holes are combined, dependent upon the 
width of the bench to be blasted. 

Seventy-pound rails are used through- 
out the pit. A track shifter is used and 
a Jordan spreader is used upon the 
waste dumps. The low-grade waste 
rock dump is winged out on either 
side of a median line, the main track 
connecting with right- and left-hand 
branches. As the loaded trains approach 
the point where each wing begins, the 
cars are dumped in sequence, the lead- 
ing car at the “point” and the others in 
order, so that the locomotive never 
passes the point and the loaded cars 
always are upon firm ground, the end 
of each wing being held to high ground 
so as to avoid cribbing. Mr. Ingham 
expressed the view that 80 to 100 ft. 
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Fig. 2—General plan of new 


aw : and old parts of improved 
se coarse- and fine - crushing 
sé plants, New Cornelia, 
Ajo, Ariz. 


is the ideal height of dump for this 
class of material and provides ample 
dump room. 


CoARSE-CRUSHING PLANT 


The new layout of the coarse-crushing 
plant is a clever piece of engineer- 
ing, for the problem involved the utiliza- 
tion of existing structures and acces- 
sories so far as possible, and additional 
room was considerably restricted. Fig. 
2 shows the respective parts of the new 
and old installations. Ore crusher 
storage-bin capacity was doubled, giving 
10,000 tons. Carbonate ore bin storage 
was also doubled and provision made to 
use the coarse-crushing equipment for 
carbonate ore as auxiliary crushing 
capacity by providing a conveyor system 
discharging into the new addition to 
the sulphide intermediate surge bins as 
shown in Fig. 2. 

Crushing of sulphide ore is ac- 
complished in three stages: a 54-in. 
gyratory served by an 8-ft. pan feeder 
of all manganese-steel construction; 
four 7-ft. Symons cone crushers; and 
four sets of Traylor 78x24-in. rolls, 
operating in closed circuit with a 
screening plant. All manganese-steel 
pan feeders deliver the coarse ore from 
the intermediate storage bins to belt con- 
veyors which discharge upon grizzlies 
and Traylor screens above the Symons 
cones, the undersize being bypassed to 
the conveyor receiving the crushed 
product from the Symons cones. All 
of the four conveyors from the cone 
crushers deliver to a 54-in. conveyor 
(5-A, Fig. 3), which discharge at a 
junction tower upon another belt con- 
veyor (5-B, Fig. 4), which in turn dis- 
charges into the bins above the roll 
feeders of the screens. A battery of 
twenty-four 4x6 Hum-mer screens and 
eight. Traylor vibrating screens (all 
¥s-in.) arranged in two rows facing each 
other receives the ore from the screen 
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feed bin. Oversize is spouted to a 42- 
in. conveyor (5-C, Fig. 4) and elevated 
to the junction house, where it is sent 
by a 42-in. belt conveyor to the roll-feed 





Fig. 3— General 
sectional view of 
screening and roll 
plant 


bins. Stephens & Adamson trippers 
are used above both roll-feed and screen- 
feed bins. 

Twenty-four-inch inclined belt con- 
veyors (No. 6-A, Fig. 3) receive the 
discharge from apron feeders and 
deliver to the rolls. The rolls are in 
closed circuit with the screens, the roll 
product being delivered by 24-in. belt 
conveyors (No. 7, Fig. 4) to conveyor 
5-A, which delivers to the screen-feed 
bin. Screen undersize is gathered by 
two 30-in. conveyors (8-A, Fig. 3) 
which discharge upon a cross conveyor 
42 in. wide, and this in turn delivers to 
conveyors Nos. 8, 9, and 10 (Fig. 2), 
arranged in sequence, by which it is 
delivered to the mill bins. The capacity 
of the coarse-crushing plant for two 
operating shifts is about 16,000 tons to 
5 per cent on 4-mesh screen. Each of 
the four units has a capacity of from 
200 to 250 tons per hour. 

The motor sizes are as follows: 8-ft. 
pan feeder, 75-hp. induction motor; 
54-in. gyratory, 350-hp. induction 
motor ; 7-ft. cones, 250-hp. synchronous 
motors; rolls, two 125-hp. induction 
motors on each; 54-in. conveyor (No. 2, 
Fig. 2), 100-hp. motor; No. 3 con- 
veyors (Fig. 2), 30-hp. motor each; 
feeder conveyor belts to cones, 74-hp. 
motor each; conveyors under carbonate- 
ore bins, 2-E, 2-F, 2-G, 2-H, 10-hp. 
motor each; conveyor No. C-4, collect- 
ing conveyor below carbonate storage 
bins, 100-hp. motor; conveyor C-5, 
100-hp. motor; conveyor No. C-6, 
inclined conveyor receiving from C-5 
and delivering from  carbonate-ore 
storage bin to intermediate surge bins 
(Fig. 2), 150-hp. motor; and conveyor 
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surge bins, 
In the screening plants 


intermediate 


3-A, 
30-hp. motor. 
No. 5 and No. 7 conveyors, 20-hp. 


over 


motors; feeder belts to rolls, 6-A, 
74-hp. motors; pair of apron feeders 
driven by one 74-hp. motor; four banks 
of eight screens each, screen roll feed- 
ers of each bank, 74-hp. motor; con- 
veyors 5-A and 5-B, 150-hp. motor 
each; conveyors 5-C and 5-D, 100-hp. 
motor each; conveyors 8-A, under 
screens, 25-hp. motor in each; conveyor 
8-B, 15-hp. motor; conveyor 8 (to 
mill), 100 hp.; conveyor 9, 250-hp.; 
and No. 10 over mill bin, 100-hp. 


motor. 


DustT-CoLLEcTING SYSTEM 


A special effort was made in the re- 
design of the coarse- and fine-crushing 


Fig. 4—Details of conveyor system from 
Symons cone crushers to concentrator 
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plants to provide an adequate dust- 
collecting system. Sealing of individual 
crusher units by welding was made as 
complete as possible. Three main 
headers, 42, 18, and 20 in. in diameter, 


connect with the dust-settling chamber, 
which is served by a 45,000-cu-ft. 
exhaust fan (75-hp. motor) operating 
under a 5-in. water gage. Headers 
vary in diameter and are figured for 
8-in. nozzles and 25 per cent excess area 
over the branches entering the header. 
The 42-in. header serves screen dis- 
charge, screen oversize, and transfer 
points for crushed ore from rolls and 
Symons cones, two junction houses, feed 
to screens, and oversize to rolls; the 
18-in. header serves feeders and con- 
veyors to rolls; the 20-in. header 
serves roll discharges and transfer of 
finished material to mill. The dust- 
collecting chamber is of steel, 16 ft. 
outside diameter by 14 ft. high, and 
contains concentric baffles with water 
sprays at the first or inlet baffling ring. 
The collected sludge is caught in a con- 
crete reservoir which overflows on the 
cross conveyor handling finished prod- 
uct from the screening plant. 

Further details will be given in a sub- 
sequent article. 
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Borehole Facilitates 


Sinking of Shaft 
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Fig. 1—Round used for drilling and 


blasting rock 


ECENTLY when the Elk Horn 

Coal Corporation, which operates 
several mines in eastern Kentucky, found 
it needful to connect the advance work- 
ing places in two of its mines with the 
outside, the general manager, G. M. 
Hay, and his staff devised a scheme of 
shaft sinking that is somewhat different 
from the ordinary method. This method 
is described by W. J. German in Du 
Pont Explosives Service Bulletin for 
April, 1930. 

In each of these mines the workings 
had passed from under very heavy cover 
and reached a point beneath a ravine 
where the cover was approximately 
100 ft—90 ft. of sandstone overlaid 
with a shallow covering of earth. A 
location in the ravine directly over the 
mine workings was selected for a shaft, 
the ground was leveled off so that a 
well drill could be set up and a 12-in. 
borehole was drilled from the surface 
down into the underground workings, 


a 12-in. wrought-iron casing being used 
in the portion of the hole passing through 
earth. In the mine, tracks and switches 
were arranged so that mine cars could 
be spotted under the borehole by the 
gathering locomotive so that they might 
be loaded. 

A crew of two men was then set to 
work on the surface to enlarge the bore- 
hole into a shaft 10 ft. square. By 
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Fig. 2—Plug and templet used to pre- 
vent 12-in. borehole from becoming 
clogged 


shoveling the soft earth down the hole’ 


and cutting the iron casing off with an 
acetylene torch from time to time, they 
excavated a shaft of the desired size 
down to the solid rock and timbered it 
in the usual manner. 

When the rock was reached, a small 
portable air compressor, a jackhammer 
drill with a length of 3-in. hose and a 
supply of steel bits, some picks, ham- 
mers, and bars, and a blasting machine 
and firing cable were provided. With 
this equipment and 40 per cent Red 
Cross extra dynamite and No. 6 electric 





Mine car in drift below 12-in. borehole 
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blasting caps, secured as needed from 
the mine magazine, the two men drilled 
and blasted the rock and threw it down 
the center borehole. 

To blast the rock, five holes were 
drilled from 4 to 5 ft. deep around the 
12-in. hole and eight more around the 
sides of the shaft, as shown in Fig. 1. 
The five breaker holes, numbered 1, 
were fired first; then the four holes 
numbered 2; and then the remaining 
four. After each shot the broken rock 
was shoveled down the hole. The 
breaker holes were loaded with five 
cartridges each of 40 per cent dynamite 
and the other holes with four cartridges 
each. Most of the rock was broken 
small enough by the blasts to drop down 
the borehole easily, but to prevent this 
from becoming clogged the plug and 
templet shown in Fig. 2 were used. Be- 
fore the five center holes were blasted, 
the 10-in. plug was suspended in the 
borehole at a depth just below the bot- 
tom of the jackhammer holes. After 
the blast, it was drawn up through the 
loose material, and, as soon as enough 
of the broken rock had been thrown 
down the hole to clear its top, the 
templet was replaced. As the opening 
in the shield was only 10 in. in diameter, 
this served to keep the hole from being 
blocked. Large pieces were pulled 
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Mine No. 379 
Frozen Creek 
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Mine No.327 
Stone Coal Creek 


Fig. 3—Formations penetrated 
by boreholes 


aside and broken with sledge hammers. 
When all the rock broken by the three 
shots -of a round had been shoveled 
down, a new round of holes was drilled 
and the cycle repeated. 

To prevent the material shoveled 
down the borehole from overflowing the 
car set beneath to catch it, a high- 
powered electric bulb was hung near 
the roof so that its light would shine 
past the hole. As long as the men in 
the shaft could see this light at the bot- 
tom of the hole they would throw ma- 
terial down, but when it was no longer 
visible, they would know that the ma- 
terial had piled up in the car so as to 
block the hole and they would then sig- 
nal for the car to be changed for an 
empty one. 
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The advantages of this method of 
sinking are that the 12-in. hole takes 
the place of a series of cut shots and 
always provides a free tace tor the 
center holes to break to; that it permits 
quick, easy, and economical disposal of 
the broken material; and that it serves 
to drain the shaft: Thus it does away 
with all need for loading, hoisting, and 
pumping equipment. The handling of 
the broken material and the drainage 
underground can be made a part of the 
regular mine operations at little addi- 
tional cost. The labor cost for sinking 
the shaft is relatively low, and in gen- 
eral rapid progress can be made by this 
method. 


Cost of Sinking Shaft on Stone Coal 
Creek, Mine 327, Garrett, Ky. 





Size of shaft, in the clear............... 10x10 ft. 
Inside the timbers................. 8x 8 ft. 
ROEM EIIIE. co lsc ico) pale cbc es 95 ft. 
Labor, including engineering........... $3,149.90 
ee See ree 475.00 
One 95-ft. 12-in. hole at $3.50 $332.50 
One 95-ft. 534-in. holeat 1.50 142.50 
I aR e eae a Pgh ow.ale US oe 483.70 
PMO aes as cin boss 0 nan sd 158.18 
Teaming, tools and other supplies....... 229.41 
TOMER sho Sk Skewes $4,496.19 


Cost of sinking this and another shaft 
belonging to the Elk Horn Coal Corpo- 
ration, Wayland, Ky., is given in the 
two accompanying tables by G. W. Hay, 





Cost of Sinking Shaft on Frozen Creek, 
Mine 379, Wheelwright, Ky. 





Size of shaft, in the clear................ 10x10 ft. 
Inside the timbers... ......62 00000 8x 8ft. 
PT RS ooh ok ok hoc vials vc péews 94 ft. 
Labor, including engineering........... $2,536.42 
ToS oak x2 Bia oe tals amen ass 470.00 
One 94-ft. 12-in. hole at $3.50 $329.00 
One 94-ft. 6-in.holeat 1.50 141.00 
NN cnt kis 'n a hr ks wa cute eee 454.09 
MS occa tay daataeas sae ee 202.14 
Teaming, tools and other supplies....... 672.13 
POON GONE oasis a a5 eos Swireg ew $4,334.78 


general manager, who has also furnished 
the sketch of the logs of the two bore- 
holes, shown in Fig. 3 on the preceding 
page. 





Stoping Methods in Arizona 


HE average annual production of 

ore from the Warren mines of the 
Calumet & Arizona, largely mined by 
inclined cut-and-fill and semi-shrinkage 
methods, has been about half a million 
tons for the last two years. Average 
employment has been 940 men. The ore 
is almost entirely direct smelting, con- 
taining 5 per cent copper. It occurs in 
fissures and brecciated areas in lime- 
stone, which were intruded by granitic 
magma at the close of the Carboniferous 
period. So far, the greatest depth mined 
is 2,200 ft. The orebody as developed 
on the 1,600, 1,700, and 1,800 levels 
averages about 500 ft. long, and is from 
50 to 250 ft. wide. The dip varies 
from almost 90 deg. to 25 deg. Most 
of the ore is chalcopyrite and bornite, 
in a pyrite, silica, and limestone gangue. 
The stoping requirements are briefly as 
follows: 

1. The back must be able to sustain 
itself with a minimum of support when 
properly arched and trimmed over the 
area being mined. 

2. Extraction must be complete in 
the section being mined. 

3. The deposit must be homogene- 
ous, reducing to a minimum any selec- 
tive stoping in the section being mined. 

4. As nearly as possible, all stopes 
or sections must be promptly and com- 
pletely filled as completed. 

The ore is hard, and heavy blasting 
is therefore necessary to prevent exces- 
size formation of boulders. 

Two vertical shafts serve the mine. 
The oval Campbell shaft is used for 
supplies and ventilation, and is being 
sunk to 2,350 ft.; and the five-compart- 
ment, 2,300-ft. concrete Junction shaft 





Brief abstract of U. S. Bureau of Mines 
Information Circular No. 6289, ‘one of a 
series being prepared on mining methods, 
practices, and costs in various mining dis- 
tricts in the United States. 
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is the main hoisting, ventilation, and 
pumping shaft. Two other shafts aid 
the ventilation of the mine only. 

The ground is hard, and 60 per cent 
gelatin is generally used for blasting 
drift rounds. Two classes of Leyner- 
type drifters are used, the light* type 
weighing about 125 lb. and the heavy 
type about 185 Ib. Hollow round steel 
14 in. in diameter is used in all drifting 
operations. 

Three general classes of raises are 
employed: cribbed, standard, and stull. 
Inclined cut-and-fill stopes are grouped 
in two general classes: (1) double leads 
(a line of square-sets along both sides 
of the section), which are subdivided 
into (a) fill raise in hanging wall and 
(b) fill raise in footwall; and (2) single 
lead and single cap. The cut-and-fill 
method of mining, with a modification 
called the semi-skrinkage method, is 
used exclusively in the Campbell area, 
and is described in detail. The semi- 
shrinkage method embodies less flooring 
expense than the cut-and-fill, and, owing 
to the longer cycle of operations, a 
better chance for specialization is of- 
fered, thus increasing labor efficiency. 
Its disadvantage lies in the additional 


care necessary in the final trimming of 
the back, and to the fact that the sets must 
be anchored to the solid. Also, more 
ore is tied up over a longer period, and 
waste demands are greater over a short 
period. 

Trolley type, 34-ton, 220-volt, d.c. 
locomotives are used on the main haul- 
age levels and 14-ton storage-battery 
locomotives on the intermediate levels 
for gathering. On the main haulage 
levels, 38-cu.ft. saddle-back side-dump 
cars, equipped with automatic couplers, 
are used. On the intermediate levels, 
16-cu.ft. flat-bottom end-opening cars 
are used. Most of the cars have roller 
bearings. 

Direct cost charges for a two-year 
period against all stopes in the Campbell 
area, and in the Campbell and Junction 
areas combined, follow. The tonnage 
represented from the Campbell area was 
280,527, and from the combined areas, 
1,033,111 tons. 


Costs per Ton 
(Per Cent of Total Cost in Parentheses) 


Junction and 
—— Area, Campbell Areas 


ents Cents 
ee 76.5 (60) 86.5 (65) 
Explosives. . 12 (98%) 9.5 (7) 
Timber ..... 17.5 (134) 21.5 (16) 
RS baad (17) 6 (12) 
Total .'... SLAs $1.335 
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World’s Gold Supply 


Soon to Dwindle 


Present Twenty-Million-Ounce Yearly Production 
Likely to Drop One-Quarter in Next Decade— 


Important New Discoveries Improbable 


ORLD gold production from 
1493 to 1930, or since the 
discovery of America, has 


amounted to approximately 
1,042,850,000 oz., of which about 555,- 
350,000 oz., or slightly more than 
one-half, has been produced during the 
twentieth century. Of the total amount 
produced, roughly 500,000,000 oz., or 
about 48 per cent, is represented by 
monetary stocks, the balance of 542,- 
850,000 oz. having been absorbed by 
industry, lost, or disappeared by hoard- 
ing. 


H. A. Kursell 


American Smelting & Refining Company, New York 


cent of the total world production, the 
record for this field. 


TRANSVAAL OR RAND PRODUCTION 


The Rand gold deposits were dis- 
covered in 1885, and by 1899 gold pro- 


Table I—World Production of Gold, by Years, from 1880 to 1930 


Fine Ounces 


Year Production Year Production 
1880 5,349,158 1893 7,543,737 
1881 5,064,313 1894 6,657,113 
1882 4,885,626 1895 9,518,192 
1883 4,746,390 1896 9,716,749 
1884 5,014,923 1897 11,396,952 
1885 5,102,414 1898 13,920,747 
1886 4,944,835 1899 15,073,419 
1887 5,255,917 1900 12,420,942 
1888 5,508,562 1901 12,692,227 
1889 6,048,352 1902 14,494,382 
1890 5,814,182 1903 15,934,268 
1891 6,300,233 1904 16,902,209 
1892 7,060,290 1905 18,488,085 


Fig. 1, from U. S. Department of 
Commerce Economic Paper No. 6, 1929, 
shows the average annual world produc- 
tion of gold by decades, from 1801 to 
1930. Figures for 1929 and 1930, which 
are not yet available, have been assumed 
to equal those for 1928. 

Fig. 2 shows the distribution of gold 
production by continents, and Fig. 3 the 
political control of gold production. In 
1929, the United States controlled 10.8 
per cent of the world output and the 
British Empire 71.4 per cent. A further 
change in favor of the latter seems 
likely. 

World production in 1928 was 
19,674,638 oz. Of that total, 14,298,880 
oz. was coined in that year, and 
4,642,592 oz. was absorbed by industry 
in the main consuming countries for 
which reports are available. 

The Transvaal output in 1929 
amounted to 10,414,066 oz., or 53.1 per 


Year Production Year Production 

1906 19,533,892 1919 17,667,308 

1907 20,039,853 1920 16,335,420 

1908 21,483,983 1921 16,003,616 

1909 22,093,602 1922 15,467,223 

1910 22,146,716 1923 17,802, 109 

1911 22,466,812 1924 19,033,459 

1912 22,670,332 1925 19,025,942 

1913 22,306,558 1926 19,349,118 

1914 21,319,747 1927 19,397,757 

1915 22,718,154 1928 19,674,638 

1916 22,035,302 1929 19,675,000 

1917 20,297,144 1930 19,675,000 

1918 18,568,278 
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duction” had risen to 3,637,713 oz. It 
declined to 348,761 oz. in 1900 owing 
to the Boer War. Its further develop- 
ment is shown by the figures in 
Table II. 


Table II—Transvaal Gold Production 


Fine Ounces 


Year Prouction Year Production 
1905 4,909,541 1920 8,158,228 
1910 7,527,108 1925 9,597,573 
1915 9,093,902 1929 10,414,066 


Table III compares ore reserves and 
grades in 1909, 1919, and 1929. 

Attention is called to the number of 
mines that have ceased operations dur- 
ing the period between 1909 and 1929. 

The large mines of the Rand are 
gradually attaining great depth. The 


Fig. 1—Average annual gold production by decades 
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Table III—Rand Ore Reserves 


In Long Tons Stoping 
Width 
1909 1919 1929 Inches 
NL HEMI, 2s bic) a0 so oan PE EER. ace enearc Leena Ol Beek ose: .odeaie = 5 wie 
Bantjes Conso.idated......... CRM) Ge kGe kh gute Figsanein ©) Laktas “eeee 
Benoni Consolidated......... TERI Tg) hc ken cr Sree Dead tee eee 
Brakpan Mines.............. 1,720,181 6.56 2,484,000 $8.79 2,531,440 $7.89 57.61 
Cinderella Consolidated...... EE SOUR Bin. wince ann Sane | aaa oa ee. « Lecplatae 
SNR LN oS erkie knit ove 2,273,187 8.20 3,418,050 9.4 1,809,000 6.31 $1.2 
City ¢ me ek uew ska ws sai See SBS Getansd Mean [Giinew ess React) | ‘walees 
Cons. Langlaagte............ 401,317 6.37 Bees * Boas Ss... 5 eee 
Cons. Main Rect Bice Tea aia te ee Al eee 1,200,900 7.5 1,985,700 7. 41.7 
RIOR Soak ck kw hoes 6,282,719 7.60 8,451,400 6.3 10,841,460 6.66 46.4 
Durban Roodeport Deep...... 867,551 6.70 1,077,500 6.6 2,059,300 7.28 43.3 
East Rand Prop. Mines.......  ........ ee 2; 634,350 6.3 3,414,270 6. 55.0 
—— Se ek wed acinnna cans | (SS re a eat ym ere 
Ferreira Deep............... 1,779,328 9.60 Were Bee Giese wues ee 
Geduld Seeaniitary ah eet 44,600 9.09 2,580,000 7.4 6,100,000 6.5 60.0 
Geldenhuis Deep............ 2,521,481 6.10 1,375,200 5.9 ,300 §65.66 55.6 
NS Noe ci cians basics Pee EC ki secs ea!” Lae es boca |) emus 
EDR in ane sin o.6 cb os'0.0 ieee “SD.  bxackivas ona “Aaa shee aes "\, Rakaneere 
Government Arens........:.. scseese- ey 11,001,700 8.6 10,973,000 8.9 65.0 
IN on i ios co's ips cteasamutore beereeee 5.00 wkcsecns ean Patent se 6 eco 5. aoe 
Knight Central.............. Ss Sa ae agit » Seods eve beleins © a Raees 
Knights Deep....... 2.20.00 1,700,000 5.50 = a eee aaa somes ne 
Langlaagte Est.............. 1207969 | 1,002,400 6.5 1,567,500 7.1 42.0 
Lancaster West.............. ek | ease are babs Os ie aene eee. . teed 
Luipaardsviei Est.&G,M.Co. ..:..... ii. Wisse alcao's 924,300 5.4 42.3 
May Consolidated...........  . +) Se anes. 2 ecb: hive Eo. ema 
Meyer & Charlton........... ee Ene cow oa 43,301 5.1 42.0 
Modderfontein B............ 2,788,000 7.00 3,215,100 9.0 1,445,400 7.3 51.0 
Modderfontein Deep.........  .....2.. eon 3'775,000 9.1 3,008,000 8.9 79.0 
SS See ere Bs ie 850,000 8.0 2,045,400 6.1 46.5 
New Modderfontein.......... 2,581,744 7.10 8,854,300 8.5 9,097,600 8.6 50.0 
RNS 25S semceecs Pees OBES  kacenas's pet Ok inane hes pias. platen 
New Kleinfontein............ 1,397,412 6.46 2,312,000 5.53 531,000 4.9 54.0 
cso a 5 lev iateias ew wl ND: ee whe) Sie hewas ace, (ee nue 
New Primrose............... 490,809 7.80 G5,500 - GiS* ~ 0. Seieaes te. | Satie 
ee ee SPE i ig oes = aa 2,678,000 8.7 51.0 
DOO MN. oc wiccanec edie 285,174 6.80 Nee SER = cit cacs ae ee 
eee 2,142,047 6.50 1, 526, 100 6.8 1,266,700 5.9 43.0 
Randfontein Central......... Gor ee?. sce 3; mean (Bis MH eivdade< fee eats 
Randfontein Estate..........  .....-.. sie ee ae aces caut 4,196,800 5.8 42.0 
epoort United.......... A 2 ae cb | See phan. Sates 
PEED inaaes scawedeea\e 3,553,474 6.10 3,031,280 5.2 714,300 4.8 65.0 
Se 1,444,189 11.77 115,200 ees, Leewaneee Rakes, ates 
7 Be lnk ive sde Sie agate sie =/ ubigteldits 
Robinson Deep.............. 1,050,000 7.23 1,583,000 6.59 1,307,000 6.0 60.0 
Simmer Deep............... 1,255,000 5.01 See SORE sees Sue. Sa alets 
SROMMNON AORGE. W002 5550s cc's Tone ee ose s's wae San, vegans cihceie PY «hesincn 
UEP EC SROK 0. nccesiniceee ee re See 1,581,000 5.9 48.0 
PE  ccccslascskee “cubaseoe Saas). °) pape ec 3,250,238 . 9.3 Sz: 5 
Sees i Seis nicccenkweiet Diseecccwe sae 342,000 10.3 922,000 18.0 22.0 
SSS ea ree ane 3,200,000 9.1 3,110,700 7.4 50.0 
Van avn. a Weta mcvewas — .aeetuncne seh 1,287,520 5.7 cee SCS. cece as 
ON ee 1,943,593 6.10 2,389,700 6.3 1,544,600 5.7 54.4 
Village Main Reet be itsies keisha PE eocwe> -Saistekoes chet “a cee craic | eae 
West Rand Cons............. iyieemot S558 accu nese Sees 3,502,000 5.6 49.0 
CO ene ost a" Guaesae sales 2.752,680 6.34 61.16 
eae ae sara. “9” ie i tahaee amie eats a 
I Siaw cca sxepraes 1,232,784 5.78 1,142,500 5.9 Gi7re 66:0 lawece 
EE ae 759,969 6.41 Seneee. “Eek. > Giscscccs ea pate 


maximum in 1925 was 6,300 ft. ver- 
tically below surface. By June, 1930, 
the Village Deep, for instance, will 
have reached a vertical depth of 7,640 
ft. Further extension of workings in 
depth must be considered extremely re- 
mote. Among the factors which in- 
crease the difficulty of working mines at 
increasing depth are hoisting, rock 
pressure, and temperature. The most 
critical of these at present is the in- 
crease of temperature with depth. 

Whereas the normal temperature rise 
is considered 1 deg. F. for 219 ft. of 
vertical depth, the corresponding figure 
for the Rand is 1 deg. for every 254 ft. 
of vertical depth. The probable rock 
temperature at 8,000 ft. vertically below 
surface therefore will be 100 deg. F. 
Experience has shown that it is not pos- 
sible to keep the temperature at the bot- 
tom of the intake where the air is split 
to the several workings at less than 
10 deg. below the temperature of the 
virgin rock; in drifts, main raises, and 
haulageways, at less than 7 deg.; and 
in stopes at less than 4 deg. below the 
temperature of the virgin rock. 

At about 80 deg. saturated air and 
100 deg. dry bulb, the approximate 
Jimits are reached of successful opera- 
tion of the human body’s thermostatic 
control when at work. Increased air 
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circulation at high temperature, par- 
ticularly if above body temperature, 
only adds to the discomfort. Ameliora- 
tion of conditions can be obtained by 
lowering the moisture content of the 
air. Dehumidifiers have been tried in 
several places and refrigerating units 
are being used with some success for 
the lower levels of the Morro Velho 
mine of the St. John del Rey Mining 
Company, in Brazil, where on the lower 
levels (7,500 ft.) the temperature had 
reached 120 deg. with 60 per cent 
moisture. The Morro Velho, however, 
is a relatively rich mine (ore reserves 
in January, 1929, were 1,171,537 tons 
assaying $14.58 gold per ton), whereas 
the Rand mines exploit ore assaying 
$6.59 per ton and yielding a profit of 
only around $2, which does not leave 
much margin for expensive  air- 
conditioning. The rigorous Miners’ 
Phthisis regulations demanding abun- 
dant use of water sprays in the Trans- 
vaal make dehumidifying of the air 
difficult. By a change in these regula- 
tions a slight improvement might be ob- 
tained. Nevertheless, 8,000 ft. may be 
considered the ultimate depth to which 
economic mining on the Rand seems 
feasible. 

On the East Rand the banket forms 
a syncline, dipping more flatly here 
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(30 deg.) than in the Central Rand, and 
some of the mines (Brakpan, for in- 
stance) are working at a depth of 
20,000 ft. along the dip below the out- 
crop. A maximum vertical depth of 
6,000 ft. seems likely here for geological 
reasons. 

As regards the “known” Rand—that 
is, the area comprising the 36 mines 
now producing, Dr. Pirow, South 
African Government Mining Engineer 
and president of the South African 
Geological Society, stated in his presi- 
dential address in August, 1929, that 
the estimated reserves of probable ton- 
nage in the Rand were 320,000,000 tons, 
and he allowed for prospective tonnage 
in undeveloped areas of 180,000,000 
tons of possible ore. 

In addition hereto, according to a 
statement by Sir Robert Kotze made in 
the South African Assembly early in 
1930, about 440,000,000 tons of rock is 
estimated to exist, containing 3.50 to 
4.50 dwt. (or $3.50 to $4, figuring gold 
at $20 an ounce) per ton, which is not 
at present workable. Average working 
costs in 1929 were 19s. 10d., or $4.82, 
compared with 18s. 6d. ($4.50) in 1913. 
That this rock can be made com- 
mercially exploitable seems therefore 
rather remote. 

The 36 producing mines on the Rand 
milled 31,044,600 long tons of ore in 
1929, yielding 0.3396 oz. per long ton. 
Average yield in 1917 was 0.3300 oz. 
per long ton, which indicates a marked 
regularity of grade. 

The average width of the banket is 
from 4 to 4.5 ft. (maximum average for 
individual mines, 79 in.; minimum, 22 
in.). Therefore, to produce the tonnage 
mentioned in the foregoing, roughly 
90,000,000 sq.ft., or 2,250 acres, of pro- 
ductive reef area will have to be stoped 
annually, and there are sections where 
the reef pinches or is below commercial 
grade. This figure illustrates the scale 
of operations which will exhaust in 
measurable time even a deposit that is 
known for over 80 miles along the 
strike. 

A. Lewis, in the South African Min- 
ing Review (November, 1929), esti- 
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Fig. 2—Present distribution of gold 
production by continents 
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mates the life of the various Rand 
mines as follows: 


Mine Years of Life 
* Brakpan Mines..... 16 to 25 
* City Deep......... 20 to 25 
* Consol. Main Reef. . 14 
(At least) 
Durban Deep... .. 15to 25 
© BBP Wiis. cwdices 20 to 30 
eae 13 to 20 
Geldenhuis Deep.. 


4to 8 
(Possibly even 10) 
Government Areas.. 15 


Lan te Estate... 10to 14 
Luipaardsvlei...... 20 
® (Probably) 
* Meyer & Charlton. . (A few years) 
Modder B.......... 7to 9 
Modder Deep...... 8to 10 
* Modder East....... 12 


(Possibly much extended) 
(Properties can be worked 
by other — 


* New Kleinfontein.. . 


New Modder....... 
(Possibly a further few 
years on low-grade ore) 

New State Areas... . 15to 17 

* Nourse Mines...... 14to 18 

(Further areas obtainable) 

* Randfontein Estate. 

(Even —r possible) 


(Amalgamation with Village 
Deep would help both 


* Robinson Deep..... 


companies) 
* Rose Deep......... 5 
* Simmer & Jack..... 12 
(And over) 
* Springs Mine....... 12 
* Sub Nigel.......... 24to 30 
* Van Ryn Deep..... 
Van Ryn Estate.... (May yet live for some years) 
* Village Deep....... Oo 
* West Rand Consol. (Well over 30 years 
probable) 
* West Springs....... 9to 20 
(or more) 
Witwatersrand..... (A few years more) 
Witwatersrand Deep 5to 7 


* Companies that can secure more claims and life. 


As in every great mining field, opti- 
mists see vast possibilities for an ex- 
tension of the Rand, particularly in the 
east beyond the present Far East Rand 
mines, and likewise to the west. The 
consensus of more balanced opinion, 
however, seems to be that if the Rand 
mines continue crushing on an annual 
basis of 30,000,000 to 32,000,000 tons, 
the Rand production will remain more 
or less stable around 10,000,000 oz. for 
the next four to five years, but by 1936 
a decline of 30 per cent is to be ex- 
pected. Sir Robert Kotze, engineer for 
the South African government, esti- 
mates a decline of 48 per cent by 1936, 
which is likely to increase gradually, as 
the present probable and prospective 
ore reserves will be exhausted by about 
1947, 





Fig. 3—Political control of 1929 gold 
production 


Although the Transvaal is likely to 
continue as an important gold producer 
even after 1950, its contribution to 
world production will be on a much 
smaller scale than heretofore. 


UNITED STATES 


The United States, with 10.8 per cent 
in 1929, ranks as the second gold pro- 
ducer of the world. Its production has 
steadily declined since 1915, when it 
reached its peak with 4,823,672 oz., to 
2,128,027 oz. in 1929. 

Of the 25 largest producers listed in 
1927, six had practically suspended 
operations at the beginning of 1930. 
Homestake, in South Dakota, remains 
the premier gold mine in the United 
States, milling about 1,600,000 tons per 
annum and recovering $3.65 to $3.75 
gold per ton. Reserves of the property 
are estimated at around 16,500,000 tons. 

The fact that no new large gold 
mines (Fairbanks excluded) have been 
developed in Alaska in the last decade 
has caused general disappointment. It 
seems likely that the United States will 
maintain its production around 2,000,000 
oz. per annum for some time to come. 
No appreciable increase is expected. 


CANADA 


Canada, whose production has in- 
creased from 773,178 oz. in 1914 to 
1,914,920 oz. in 1929, is likely to wrest 
second place as a world producer from 
the United States in the near future. It 
may possibly attain a production of 
2,500,000 to 3,000,000 oz. per annum. 
However, the output of the largest 
Canadian gold field, Porcupine, is de- 
clining. The production of the Hollinger 
mine declined in 1929 from $11,000,000 
to $9,000,000. Ore reserves for this 
property, on Dec. 31, 1927, were given 
as 4,789,438 tons assaying $9.89 per 
ton. McIntyre ore reserves, in Decem- 
ber, 1928, were given as 1,546,754 tons 
assaying $8.45 gold per ton. Dome 
seems to be nearing its end. Wright- 
Hargreaves and Kirkland Lake gold 
mines do not publish figures on ore re- 
serves, 


RuSsIA 


. Russia, contributing about 1,000,000 
oz., or 5 per cent of the world total, 
holds fourth place as a gold producer. 
It has recently become the fashion 
among people interested in the future 
outlook of gold production to credit 
Russia with vast potentialities. The 
U. S. Bureau of Mines, Economic Paper 
No. 6, published in 1929, summarizing 
on page 62 the outlook for’ future gold 
production, speaks of Russia’s “vast un- 
explored and undeveloped precious metal 
resources.” The last issue of “The Min- 
eral Industry” (1928), a standard hand- 
book, quotes on page 242 Boris P. 
Torgasheff in The China Weekly Re- 
view, March 9, 1929, stating that the 
Russian Far East contained untapped 
gold reserves exceeding 6,000,000 kg. 
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(193,200,000 oz.) and northern Man- 
churia, 3,500,000 kg. (112,700,000 oz.). 
Such statements have no foundation in 
fact and probably would not be made if 
those responsible for them were better 
acquainted with the original language 
and with the mineral nature of the 
country of which they speak. 

Russia has been, and to some extent 
it still is, the placer country par excel- 
lence. Less than 10 per cent of its pro- 
duction has come from lode mines, all 
of which are small. The placers, on the 
whole, were likewise small, shallow, but 
fairly high grade—that is, pre-eminently 
suited for mining operations on a small 
scale. Individuals or small groups of 
individuals working entirely without 
capital, chiefly as lessees or tributors, 
produced even in 1912 62 per cent of 
the total Russian gold output (1,880,100 
oz.). Of Russian production, the major 
part (77 per cent) came from eastern 
Siberia. The largest gold mine in 
Siberia, believed to have been the larg- 
est and richest placer mine in the world, 
is the Lena Goldfields. The rich and 
deep channels for which Bodaibo was 
famous ($16 to $20 per cu.yd.) have 
mostly been exhausted. Ore reserves in 
1928 were estimated at 110,000,000 
cu.yd. of dredging ground, valued at 
36.6c. per cubic yard. Incidentally, it 
may be mentioned that C. W. Puring- 
ton, in 1916, estimated the available 
dredging ground at 324,172,800 cu.yd. 
Allowing for undeveloped and un- 
prospected areas, the expected optimum 
for this district might be 500,000,000 
cu.yd., containing perhaps 10,000,000 oz. 
gold. 

There are some dredging possibilities, 
though on a small scale, on the Zeya 
River and other tributaries of the 
Amur, in the Yenissei basin, and in the 
Maritime Province; but the vast 
majority of placer ground in the Urals, 


‘the Tomsk and Semipalatinsk districts, 


and in the Far East, contained only 
shallow and small deposits, most of 
which have been exhausted. 

Russia’s gold production will probably 
remain around 1,000,000 oz. per annum 
for a considerable time, but no expecta- 
tions of a large increase, sufficient to 
influence world production, are war- 
ranted. Russia has been much more 
thoroughly prospected and its mineral 
resources are much better known than is 
generally thought. 


OTHER COUNTRIES 


A study of the.gold mines and pros- 
pects in the other gold-producing coun- 
tries—that is, Mexico, Central and 
South America, Australia, New Guinea, 
Rhodesia, West Africa, British India, 
Japan (including Korea), and China— 
reveals the fact that no appreciable in- 
crease in world production can be ex- 
pected. 

With the exception of the Transvaal 
(10,414,066 oz. in 1929), Canada 
(1,914.920 oz. in 1929), and Japan 
(507,000 oz. in 1927), gold production 
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in most countries has been steadily de- 
clining as shown in the following tabu- 
lation: 


Ounces Ounces 

Pro- Pro- 
duced Year duced Year 
Bi Sor cg 652,791 1922 560,813 1929 
Sa. 419,510 1914 175,100 1929 
Wein sails. Be a 8 
ee aK 1,205,000 1910 725,175 1927 


This does not indicate, however, that 
no new large and profitable gold mines 
will be found in these countries. The 
contrary is quite possible. A certain re- 
vival of gold mining is expected in 
Australia; lode and placer mining seems 
promising in New Guinea; and produc- 
tion in South America is likely to in- 
crease within the next few years, though 
it is generally held that exploration in 
the Andes has progressed to a point 
which suggests the probability that no 
large gold mines are to be found there. 

Nevertheless, it may not be amiss to 
point out that the opening up of a few 
new large mines, be they even another 
Lena Goldfields (500,000 oz. per an- 
num), a second Hollinger (450,000 oz. 
per annum), or Homestake (300,000 oz. 
per annum), would not appreciably alter 
the picture of the future outlook for 
world gold production, which is con- 
trolled by the output of the Rand. 

The following figures show ore re- 
serves and grade of leading gold lode 
mines outside the Rand: 


Tons cna 
Hollinger (Dec. 31, 1927)........ 5,789,438 $9. 
Molotize (Des 1928. sens PUES 1838 
ee eet 92" — 590,200 25.20 
SMe 1,260,500 12.70 
Mysore Gold (irrtia)» 1929)....., 2000000 7.57 


New DISCOVERIES 


Discovery of new large gold fields be- 
comes less likely with every year. Gold 
has been coveted by mankind for thou- 
sands of years and is more easily found 
in nature than other metals. It occurs 
mainly associated with quartz or silici- 
fied rocks which withstand erosion more 
readily than inclosing formations. Gold 
deposits, therefore, so far as they have 
not been eroded, are likely to outcrop on 
the surface. In places where they do 
not outcrop, quartz float is usually 
found, being more permanent than other 
rock débris. Gold, because of its chemi- 
cal and physical qualities, is nearly in- 
destructible, and traces of it in river 
sand, gravel, and soil will lead the 
prospector to its source. If the original 
vein has been eroded, the gold content, 
because of its specific gravity, will tend 
to concentrate in stream or river beds 
and form the so-called placer deposits. 

The chances of discovering new gold 
deposits by geophysical prospecting are 
not promising. These methods are 
based upon differences in electrical con- 
ductivity or specific gravity. Therefore 
- it is readily apparent that they are much 
more applicable to bodies of massive sul- 
phides than to quartz deposits contain- 
ing quantitatively insignificant amounts 
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of gold or of the base metal sulphides. 

The world has undoubtedly been 
more thoroughly prospected for gold 
than for any other metal. Even in 
ancient Egyptian times mining for gold 
extended through northern Africa prob- 
ably farther south than Abyssinia, as 
well as in the Arabian peninsula. It has 
been the principal object of search by 
adventurous prospectors throughout the 
ages, especially in placer form, because— 


(a) Placer gold is easily traced 
through panning along streams. 
(b) Placer deposits are easily 


worked by. the individual, without the 
necessity of much machinery other than 
shovels, picks, and roughly made sluice 
boxes. 

(c) The results are readily concen- 
trated into a small bulk and so made 
portable for long distances by man or 
beast in countries without roads. 

The placer fields of California were 
discovered and worked when that coun- 
try was little known otherwise, as were 
also the placers of Montana. Placers of 
the frozen North (the Klondike and 
Nome districts), of Siberia, with an 
equally frigid climate, as well as those 
in the hot desert areas of Australia all 
indicate the intensity and success with 
which placer deposits of gold have been 
sought and worked in the most in- 
accessible and climatically unfavorable 
parts of the world. Although large 
placer deposits may conceivably remain, 
after mankind’s search for thousands of 
years and especially after the intensive 
exploration of recent generations, the 
probability is that few spots of the earth 
are left which have not been carefully 
explored and investigated. As above 
stated, gold mines other than placer are 
found in quartz, which, being harder 
than most rock substances, has made it 
possible to find quartz deposits because 
of their prominence in the surrounding 
country. 

The Rand itself was discovered in 
1885, and one has only to recall the sur- 
rounding conditions of savage tribes 
and trackless wastes in that country at 
that time to realize the difficult con- 
ditions under which gold is discovered, 
so strong has been the lure in its search. 
Since the War, Africa has been in- 
tensively prospected. The airplane has 
played its part there, as in Canada and 
elsewhere, in establishing distant bases 
from which prospecting takes place in 
otherwise inaccessible portions of the 
world. With the possible exception of 
desert areas in Australia, Central Asia, 
and around the Sudan, and those tropi- 
cal areas at the head waters of the 
Amazon and Orinoco rivers, which so 
far have been almost inaccessible be- 
cause of the hostility of the native tribes 
and the nature of the climate, few por- 
tions of the earth’s surface have not 
been subjected to man’s eager search for 
gold. When one reflects upon the long 
duration and intensive character of this 
search, one may quite properly conclude 
that the chances of discovery of new 





gold mines of magnitude are much iess 
than is generally supposed, even by 
economists and other students who are 
likely to conclude that because the last 
century has seen the discovery of one 
gold field after another (California, 
Australia, the Rand, Klondike, Lena), 
the process can and will go on in- 
definitely. The mining engineer knows 
that such is not the fact, although it is 
still possible, even if not probable, that 
important discoveries may yet be made. 

Summarizing the foregoing it would 
appear that world gold production will 
remain stable at around 20,000,000 oz. 
during the next few years until not later 
than 1935, when a slow decrease. will 
probably begin, bringing world produc- 
tion to about 15,000,000 oz., by 1940. 

Notwithstanding the fact that more 
than half of the world’s go!d production 
has been coined in recent years, it is 
generally estimated that not more than 
about half of the world’s annual pro- 
duction is available for currency and 
banking purposes, since gold disappears 
through hoarding and through consump- 
tion in the arts. 

No reduction of consumption for in. 
dustrial purposes is to be expected. In 
fact, changes in fashions for jewelry 
and expanding needs for the arts are 
likely to increase this demand. And as 
this demand will be supplied first, it 
follows that any reduction in world pro- 
duction will reduce, not proportionately 
but equally, the new gold available for 
banking and currency purposes. It 
seems logical to expect that between 
1935 and 1940 the available gold supply 
for the latter purpose will not exceed 
5,000,000 to 6,000,000 oz. per annum, or 
about half of what it is at present. 


Coal Dust 
for Mold Surfacing 


NEW mixture of materials for 

spraying casting machine molds is 
used at the U. S. Steel Corporation’s 
plant at Ironton, Utah. The material 
used for spraying the cast-steel molds 
is of a dark gray color, as compared 
with the white lime generally used at 
other plants. By using a special mix- 
ture consisting of about 75 per cent fine 
coal dust and 25 per cent lime, mixed 
with a corresponding amount of water, 
the company’s lime bill has been cut 
almost in half. Tests were made with 
coal dust and water only, which worked 
satisfactorily during the day shift but 
hampered operations at night, making it 
difficult for the operator to spray the 
chills properly because of the dark color 
of the mixture. 

The coal dust is obtained directly from. 
the crushing plant by means of a small 
suction fan drawing’ off the fine mate- 
rial from the hammer mil! and deposit- 
ing it into a closed sheet-iron hopper. 
A discharge door is provided at the bot- 
tom of the hopper to facilitate the sack- 
ing of the coal dust. 
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Deepest Mine 


in Americas 


Adopts Aur 


Conditioning 








William Hasselman, of the Carrier company, supervises ¢ 


the preliminary tests 


Cooling plant, surmounted by motor, 5,826 ft. below surface, 
in Morro Velho mine 


EHUMIDIFICATION as well 

as cooling are now effected in 

the lowest levels of the Morro 

Velho mine, in Brazil, by 
means of the Carrier plant illustrated 
herewith, the construction of which was 
recently completed. An ammonia cool- 
ing plant, used since 1922 to reduce 
temperatures in the mine from the sur- 
face to the 6,000-ft. level, will continue 
operation, the Carrier system supple- 
menting it to correct air conditions be- 
low that level. Normal rock tempera- 
tures at the lowest levels of the Morro 
Velho mine are about 130 deg. F., giv- 
ing an air temperature of about 126 
deg. F. 


The Carrier plant operates as follows: 
A fan withdraws air at the rate of 26,- 
000 ft. per minute, 60 per cent of which 
is passed through water maintained at 
a temperature of 49 deg. F. by the use 
of cooling apparatus employing the prin- 
ciple of alternate expansion and com- 
pression of a gas, as used in domestic 
refrigeration units. The cooled air is 
then dried by being passed through 
special vanes. Leaving the Carrier plant 
at about 70 deg. F., this portion of the 
air then mixes with the remaining 40 
per cent of air forced down the mine, 
proceeds to the lowest levels, and returns 
up through the stopes and winzes. Tests 
show that a 90-deg. temperature may 
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now be maintained at the bottom of the 
mine, although it will be a few months 
before rock temperatures will have de- 
creased correspondingly. Another 15- 
deg. reduction in temperature with the 
existing equipment is possible, although 
this will not be desirable until after the 
workers have becomes acclimatized to 
the new conditions. 

A feature of the new equipment is the 
absence of hazard factors. Comfortable 





Underground transformer station for 
cooling plant motors 


working conditions result. The drying 
process, a part of the Carrier system, 
reduces the excessive humidity of the 
air normally characteristic of deep 
mines. The installation is operated by 
two 125-hp. motors. 
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Digest of Current Technical Literature 


Selected from abstracts of articles in the leading technical period- 
+  icals, prepared by Engineering Index Service, American Society 
of Mechanical Engineers, 29 West 39th St., New York, N. Y. 


Clay Products Manufacture—Structural 
Clay by a New Process, J. B. Shaw and 
M. C. Shaw. Arch. Rec., Vol. 67, No. 4, 
April, 1930. 

ABSTRACT of paper delivered before Am. 

Ceramic Soc., previously indexed from 

Brick and Clay Record, Feb. 25, 1930— 

E.L.S., New York. 


Phosphate Mines ind Mining: Materials 
Handling—Heavy Handling Charac- 
teristic Superphosphate, M. Barclay. 
Chem. and Met. Eng., Vol. 37, No. 4, 
April, 1930. 

DESCRIPTION of handling methods from 

mines to point of final distribution used by 

Davison Chemical. Company, Baltimore, 

Md.—E.1.S., New York. 

6 

Salt Industry: Russia—Salt Deposits 
and Salt Industry of Turkmenia. Y. K. 
Davidov. Gorniy Journal, Vol. 105, Nos. 
8 and 9, Aug. and Sept., 


DESCRIPTION of salt mines and ‘in lakes 
east of southern half of Caspian Sea and 
along Afghanistan border of Russia; chem- 
ical composition of brines; statistical data 
on salt production; features of salt making 
methods; prospects of industry. Bibliog- 
raphy. (In Russian.)—E.I.S., New York. 
i 
Precious Stones: Russia — Gems and 
Precious Stones in the Soviet Republic, 
A. Fersmann. Zeit fuer Praktische Geol- 
ogie (Halle), Vol. 37, No. 12, Dec. 1929. 


GENESIS and geographical description of de- 
posits of precious stones, present condition 
of mining, value of mined stones are tabu- 
lated; import and export value of precious 
stones in 1905, 1910, 1913 and 1923-1925; 
economical market outlook—E.I.S., New 
York. 


* 
Beryllium—Beryllium. Foundry Trade 

Jl., Vol. 42, No. 708, March 13, 1930. 
TRANSLATED abstract of leaflet from Louis 
Hamburger & Company, Berlin, which sum- 
marizes properties of beryllium and some of 
its alloys —E.I.S., New York. 


* 

Copper Refining, Electrolytic: Ontario 
—Ontario Refining Company, E. D. 
Loney. Can. Min. Jl., Vol. 51, No. 13, 
March 28, 1930. 

DESCRIPTION of plant under construction of 

Copper Cliff, first of its kind in eastern 

Canada and largest in British Empire; 

building construction; tank-house equip- 

ment; power supply from High Falls plant 
of International Nickel; separate unit 
for precious metal recovery from slimes; 
some Canadian employees to be trained at 
plant of United States Metals Refining 
Company at Chrome, N. J.—E.LE., 
York. 


€ 

Mine Hoists: Electric—Forced Ventila- 
tion Raises Safe Rating of Mine Hoists, 
C. Lee. Coal Age, Vol. 35, No. 3, March, 
1930. 

DESCRIPTION of duplicate electric shaft 

hoists at Kincaid mines of Peabody Coal 

Company, Tovey, Ill.; Ilgner Ward Leonard 

type, rated 675 hp., 550 volts, 65 r.p.m., 

and flywheel set 550 kw., 694 r.p.m.; rating 

of hoist was based on rise of 49 deg 

above room temperature of 25 deg. C.; in 
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original installation, natural circulation was 
depended upon for cooling equipment; in- 
crease in capacity of plant made it neces- 
sary to increase cooling facilities by in- 
stallation of blower supplying 7,000 cu.ft. 
of air per minute——E.I.S., New York. 


6 
Copper: Railroad Transportation—New 
Methods of Shipping Copper Save Thou- 
sands Annually, R. H. Ewry. Matls. 
Handling and Distribution, Vol. 4, No. 1, 
April, 1930. 
DESCRIPTION of proper loading of copper in 
freight cars; savings effected by use of 
copper storage rack.—E.I.S., New York. 
e 
Iron Deposits—World Iron Ore Supply 
Is Apparently Without Limit, C. Hart. 
Iron Trade Rev., Vol. 86, No. 15, April 
10, 1930. 
sTuDy of researches of geologists; latest 
estimates place actual and potential reserves 
of world at more than 175 thousand million 
tons.—E.1I.S., New York. 
* 


Iron Mines and Mining: Newfoundland 
—Wabana Iron Ore Mines of the British 
Empire Steel Corporation, Ltd. S. C. 
Mifflen. Iron and Steel of Canada, Vol. 
13, No. 3, March, 1930. 

EXTENT and ownership; deposit is of pri- 

mary sedimentary origin; layout of mines; 

all mines are worked through two slopes, 
each 12 ft. wide on full pitch of metals; 
method of mining is room and pillar.— 

E.I.S., New York. 

* 


Iron Mines and Mining: Austria—Iron 
Industry in Vellach Valley, Carinthia, 
Austria. L. Jahne. Montanistische 
Rundschau, Vol. 22, No. 1, Jan. 1, 1930. 

HISTORY of development of iron mining 

industry in this district—E.I.S., New York. 

* 

Electric Furnaces: Metallurgical—Elec- 
trochemical and Electrometallurgical 
Industries of the Pyrenees. JI. du Four 
Electrique, Vol. 39, Nos. 1 and 2, Jan. 
and Feb., 1930. 

BRIEF report on this new and rapidly grow- 

ing electrochemical center. Different types 

of electric furnaces and electrometallurgical 
processes are described.—E.I.S., New York. 
© 


Zinc Ore Treatment: Electrolytic — 
Status of Electrolytic Metallurgy of 
Zinc According to Latest Literature. 
A. Sanson. Revue de Métallurgie, Vol. 
27, No. 3, March, 1930. 

DETAILS of Tainton process and plant in 

Kellogg, Idaho; results of tests; roasting, 

filtration, and purification; advantages of 

Tainton process.—E.I.S., New York. 


e 
Cement Plants: Grinding Mills—Fine- 
ness Tests in a Tube Mill Without Air 
Separator, Grosse. Forderreuther and 
Rammler. Zement, Vol. 19, No. 9, Feb. 
27, 1930. See also translation in Con- 
crete, Vol. 36, No. 4, April, 1930. 
REPORT of two German committees on ce- 
ment and on coal; pulverized fuel with ad- 
mixture of lean fine coal used; description 
of mill; testing procedure. (To be con- 
tinued in both issues.) —E.I.S., New York. 


Lead-Zinc Mines and Mining: Nova 
Scotia—The Stirling Mine. J. Nolan. 
Canadian Min. JI., Vol. 51, No. 18, May 
2, 1930. 

DESCRIPTION of mine on Cape Breton Island. 

Drilled by American Zinc, and by New 

Jersey Zinc; property is now in hands of 

British Metal Company, which completed 

250-ton oil-flotation mill. Brief note on 

silver-lead prospect 18 miles to north— 

E.I.S., New York. 

6 


Gold Mines and Mining, Placer: Sam- 
pling—A Case of Discrepancy Between 
Bore Values and Recoveries. J. C. 
Coldham. Australasian Institute of Min. 
and Met.—Proc., No. 76, Dec. 31, 1929. 

COMPARISON of results of test boring done 

under contract and of yield from actual 

mining operations by sluicing and hydraulic 
elevators; narrow valley deposit of fluvio- 
glacial origin; wash is 80 to 90 ft. deep 
and is formed in two distinct layers; re- 
turns indicate that drill fails to pick up 
coarse gold, ‘while mined gold shows high 
percentage of coarse gold in form of thick 
plates —E.I.S., New York. 

& 


Bauxite: Treatment—The Purification of 
Bauxite. B. W. Grandrud and F. D. 
de Vaney. Engineering, Vol. 129, No. 
3355, May 2, 1930. 

PAPER indexed in Engineering Index 1929, 

p. 238, from U. S. Bureau of Mines—Bull. 

No. 312—E.1.S., New York. 

w 


Metallurgical Laboratories: Design — 
Projecting Laboratories for Metallurgi- 
cal Plants. L. S. Dlugach. Vestnik 
eS No. 11, Nov., 
1929. 


OUTLINE of general principles of their de- 
sign, organization, and operation, based on 
recent experience in establishment of metal- 
lurgical laboratories for large plants in 
Russia.—E.I.S., New York. 
e 
Mines and Mining: Electric Equipment, 
Protection—Protection of Motors and 
Contacts in Deep Mines. E. Nattkem- 
per. Bergbau, Vol. 43, No. 3, Jan. 16, 
1930. 
RULES and apparatus for protection of mo- 
tors against overheating are discussed.— 
E.I.S., New York. 
e 


Electric Furnaces: Melting — Modern 
Electric Melting Furnaces. H. Illies. 
Zeit. fuer die Gesamte Giessereipraxis, 
Vol. 51, No. 13, March 30, 1930. 

ADVANTAGES of melting in electric furnaces ; 

description of Russ reverberatory arc fur- 

nace; Swindell melting furnace; Russ in- 
duction furnace for all melting purposes; 
economic aspects.—E.I.S., New York. 

* 


Lead-Zinc Ore Treatment (Bradford 
Process) — The Bradford Sulphur 
Dioxide Process. A. Lowry. Austral- 
asian Inst. of Min. and Met.—Proc. 

DESCRIPTION of application, by North 

Broken Hill,, Ltd., to weathered dump 

slime; process described in Mining and 

Scientific Press, Sept. 28, 1918, has been 

simplified in its application; acidity of cir- 
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cuit, temperature, and sodium hyposulphite 

have been dispensed with, and now sulphide 

dioxide is practically all obtained by burn- 
ing crude sulphur; control and absorption 
of sulphur dioxide and other details are 
fully explained—E.1.S., New York. 

* 

Lead-Zinc Ore Treatment: Tasmania— 
The Design of the Rosebery (Tas- 
mania) Concentration Mill — Factors 
Influencing Choice of Equipment. H. 
Hey. Australasian Inst. of Min. and 
Met.—Proc., No. 76, Dec. 31, 1929. 


NoTES on specially designed plant to treat 
ore from Rosebery and Hercules mines; 
composite feed will assay, zinc 24 per cent; 
lead, 6.5 per cent; iron, 17 per cent; silver, 
7 oz., and gold 2 dwt. per ton; capacity 18 
tons of ore per hour; plant layout and 
flow sheet; details of construction and pro- 
posed operation—E.1.S., New York. 
° 


Mine Shafts: Heating—Shaft Heating, 
E. Stach. Bergbau, Vol. 43, No. 1-2, 
Jan. 9, 1930. 


cLarmm that best air heater at present is 
steam-heated elliptic ribbed tube, as pro- 
duced by GEA-Lufthuehler Gesellschaft ; 
advantages of elliptic over round ribbed 
tubes; arrangement of heating system is 
described, which can be used in winter for 
heating and in summer for cooling pur- 
poses.—E.1.S., New York. 
° 


Ore Treatment: Electrolytic — Signifi- 
cance and Status of Electrolytic Proces- 
ses in Modern Metallurgy, G. Eger. 
Zeit. des Oberschlesischen Berg- u. 
Huettenmaennischen Vereins zu Kato- 
wice, Vol. 69, No. 1, Jan. 1930. 


NATURE and purpose of electrolytic proces- 
ses in extraction of metals are discussed; 
importance of equivalent numbers as basis 
of plant design; processes with soluble and 
insoluble anodes; modern refining pro- 
cesses are described.—E.I.S., New York. 
e 
Dredges: Design—The Pipe-Line Hy- 
draulic Dredge. O. P. Erickson. Eng. 
News-Rec., Vol. 104, No. 14, April 3, 
1930. 
REVIEW of evolution of hydraulic dredge 
design and construction since 1855; use of 
Diesel and Diesel-electric power; steam 
turbines supplant reciprocating engines; 
suction-pipe, ladder and cutter design; 
dredge-pump design; pipe-line accessories ; 
steel spuds supplant wood; discharge pipe- 
line practice; gyro-compass guides opera- 
tion; dredge performance—E.I.S., New 
York. 


Ore Sampling—Sampling for Determina- 
tion of Average Metal Content of 
Crude Ores and Success of Treatment. 
FE. Barnitzke. Metall und Erz, Vol. 27, 
Nos. 3 and 7, Ist Feb. issue and 1st 
April issue. 


SUGGESTIONS for taking samples; theory of 
sampling of well-mixed and of unmixed 
material; comparison of usual sampling 
methods; factors influencing reliability of 
— practical conclusions.—E.1I.S., New 
‘ork. 
3 
Ferromanganese Smelting — Experi- 
mental Smelting of Ferromanganese in 
Electric Furnaces. K. P. Grigorovich 
and V. S. Yemelyanov. Vestnik Metal- 
lopromishlennosti, No. 12, Dec., 1929. 


RFPoRT on large-scale experiments made by 
Moscow division of Russian Institute of 
Metals, using calcium-carbide electric fur- 
nace of plant Krassny Autogen; detailed 
record of chemical changes ; expenditure of 
current and coke—E.I.S., New York. 


Furnaces, Metallurgical: Natural Gas— 
Industrial Business in the Heavy 
Metallurgical Field. K. Emmerling. 
Gas Age-Rec., Vol. 65, No. 11, March 
15, 1930. 


COMMON engineering metals all require 
large quantities of fuel of some kind in 
their preparation for ultimate consumer; 
in many cases fuel is not only source of 
heat but is also chemical reagent; natural 
gas used in finishing processes; walking- 
beam type conveyor furnaces should in- 
crease gas load in sheet mills; natural gas 
requirements of aluminum industry.—E.LS., 
New York. 
* 

Copper Mines and Mining: Cyprus— 
Copper Mining in Cyprus. T. A. 
Rickard. Instn. Min. and Met.—Bul., 
No. 306, March, 1930. See also abstract 
in Can. Min. Jl., Vol. 51, No. 18, May 2, 
1930. 


COPPER deposits on island of Cyprus, in 
Mediterranean Sea, were mined succes- 
sively by men of Tyre, by Egyptians, by 
Assyrians, by Phoenicians, and by Romans ; 
orebodies are mainly in andesitic lava, at 
or near contact with calcareous sedimen- 
taries; ancient and modern mining and 
metallurgical methods are described. Bibli- 
ography.—E.1.S., New York. 
i 
Mines and Mining: Cableways—Tilman- 
stone Aerial Ropeway. Colliery Guard- 
ian. Vol. 140, No. 3609, Feb. 28, 1930. 
See also similar article in Jron and Coal 
Trades Rev., Vol. 120, Nos. 32-35, Feb. 
28, 1930. 


DESCRIPTION of ropeway in Kent County, 
England, to connect Tilmanstone coal mine 
with Dover harbor; total distance 7.25 
miles; 177 trestles, average 30 ft. high; 
15 roads and 2 railroads are crossed; net 
load in buckets is 14.25 cwt.; angle station 
and tunnel; working costs, with total 6.3 d. 
per ton, or 0.9 d. per ton-mile; railroad 
freight was 5s. 9d. per ton—E.1.S., New 
York. 
8 

Furnaces, Metallurgical: Fuel Economy 

—Heat Economy in Metallurgical Fur- 

naces. R. Hadfield and R. J. Sarjant. 

Fuel, Vol. 9, No. 5, May, 1930. 


LOADING of metallurgical furnaces is dis- 
cussed in relation to convenient modes of 
studying its influence for purposes of con- 
trol of heat economy and its bearing on 
best forms for new construction; instances 
from works practice are indicated which 


-demonstrate quantitatively advantages of 


means of control; application of heat-resist- 
ing steel to recuperator practice; study of 
heat exchange in regenerators. Presented 
before World Power Conference, Tokyo. 
—E.I.S., New York. 

9 


Mine Hoists: South Africa—Winding at 
Great Depths. W. Elsdon-Dew. Colliery 
Guardian, Vol. 140, Nos. 3614 and 3615, 
April 4 and 11, 1930. 


GENERAL notes on steam and electric hoists ; 
several installations at typical shafts on 
South African mines are briefly described ; 
data refer principally to electric hoists; 
skips, cages, and trucks; loading arrange- 
ment; shaft guides; drum types—E.LS., 
New York. 


@ 

Dredges: Electric—Dredge Embodies 
Unique Portability Developments in De- 
sign and Construction. B. S. Carr. 
Rock Products, Vol. 33, No. 9, April 26, 
1930. 

COLUMBUS GRAVEL COMPANY, Columbus, 

Miss., placed in use a new 10-in., pump- 

size electric dredge which is an unusual 

departure from commonly accepted con- 
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struction; design affords portability of all 
elements of dredge where new deposit loca- 
tion set-up is required; boat is of pontoon 
construction with flat deck, rectangular in 
shape; Amsco Type H heavy-duty dredge 
pump is direct-connected to 250-hp. Gen- 
eral Electric motor, slip-ring design.— 
E.L.S., New York. 

& 


Foundations: Geophysical Testing — 
Electrical Methods for Sub-Soil Investi- 
gation. S. F. Kelly. Brooklyn Engi- 
neers’ Club—Proc., Vol. 28, Part III, 
April, 1930. 

DISCUSSION of use of direct electric current 

passed through ground for purpose of 

studying resistivities of underlying geo- 
logical formations; cases cited where 

Schlumberger methods have been applied; 

discovery of copper orebody of Tilva Roch. 

—E.I.S., New York. 

a 

Geophysical Exploration—The Applica- 
tion of Geophysics to Mining. H. Shaw. 
Colliery Guardian, Vol. 140, No. 3616, 
April 17, 1930. See also brief abstract 
in Iron and Coal Trades Rev., Vol. 120, 
No. 3242, April 18, 1930. 

REVIEW of magnetic, electrical, gravita- 

tional, and seismic methods, with special 

reterence to location of faults. Abstract 
of paper read before Manchester Geol. 
and Min. Soc.—E.I.S., New York. 

° 


Mines and Mining: Conveyors—Modern 
Conveyors. V. D. I. Belani. Montanis- 
tische Rundschau, Vol. 22, No. 4, Feb. 
16, 1930. 


WITH AID OF illustrations, improvements in 
materials-handling equipment in deep and 
surface mines are described —E.I.S., New 


York. 


Ore Treatment: Germany—Study of Ore 
Treatment and Coal Preparation in Ger- 
many. I. Lazarescu. Annales des Mines 
de Roumanie, Vol. 13, Nos. 2 and 3, 
Feb. and March, 1930. 

TREATMENT of lead and zinc in Germany. 

Waelz process employed at Fried. Krupp 

Grusonwerke; flotation process employed 

at Neuhof mine —E.I.S., New York. 

2 

Mine Timbering—Improved Method of 
Timber Support in Mines. J. Wheatley. 
Iron and Coal Trades Rev., Vol. 120, 
No. 3242, April 18, 1930. 

BRIEF description of improved method of 

supporting roof timbers in mines; device 

consists of malleable iron plate to be fixed 
between prop and cross-bar; object is to 
avoid disadvantages arising from use of 
wooden prop lids, and to minimize risk 
involved in withdrawing props.——E.LS., 
New York. 
a 

Mine Ventilation—Problem of Special 
Mine Ventilation. Keyser. nternationale 
Bergwirtschaft und Bergtechnik, Vol. 23, 
No. 7, April 15, 1930. 

ECONOMICAL design of installation based on 

practical operating conditions are shown; 

selection of right size of air ducts; volume 
of air needed and power consumption; 
influence on temperature—E.1.S., New 

York. 

® 

Metal Mines and Mining: Roumania— 
Exploitation of Metal Mines in Rouma- 
nia in 1929. I. Lazarescu. Annales des 
Mines de Roumanie, Vol. 13, No. 4, 
April, 1930. 

REPORTS on gold, silver, lead, zinc, copper, 

and pyrite mines; production statistics and 

mining methods.—E.I.S., New York. 
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PATENTS 


Mine Car. No. 1,759,791. May 20, 
1930. C. F. Keck, Pleasant Unity, Pa. 


Design for a safety block for mine cars. 


Classifier. No. 1,759,959. May 27, 
1930. A. H. Stebbins, Los Angeles, 
Calif. 


Design for an air classifier. 


Concentrator Table. No. 1,759,960. 
May 27, 1930. A. H. Stebbins, Los 
Angeles, Calif. 


Design for a concentrator table. 


Rock Drill. No. 1,760,310. May 27, 
1930. E. E. Miller, assignor to Sullivan 
Machinery Company, Chicago, III. 

A device for freeing stuck drill steels. 


Bit Punch. No. 1,758,492. May 13, 
1930. L. C. Bayles, assignor_to Inger- 
soll-Rand Company, Jersey City, N. J. 

Design for a bit punch. 


Filter. No. 1,758,910. May 13, 1930. 
k.. B. Goodwin, Denver, Colo. 

Design for a rotating filter having the 
form of a truncated cone. 


Mine Hoist. No. 1,761,708. June 3, 
1930. T. R. Cook and D. N. Smith, 
assignors to Hudson Coal Company, 
Scranton, Pa. 


An alarm switch for mine hoists. 


Rock Drill. No. 1,761,134. June 3, 
1930. E. B. Lear, assignor to Ingersoll- 
Rand Company, Jersey City, N. J 

Design for valve for rock drills. 


Drilling Mechanism. No. 1,761,310. 
June 3, 1930. C. F. Osgood, assignor to 
Sullivan Machinery Company, Chicago, 
Ill. 


Design for motor for drill. 


Mica-Sorting Machine. No. 1,761,113. 
June 3, 1930. L. T. Frederick, assignor 
to Chicago Mica Company, Valparaiso, 
Ind. 

Design for an air separator of mica 
fiakes. 


Flotation Apparatus. No. 1,760,916. 
June 3, 1930. J. P. Ruth, Jr., Denver, 
Colo. 

A flotation device consisting of a num- 
ber of cells arranged in cascade, the cells 
having mechanical impellers. 


Rock Drill. No. 1,761,313. June 3, 
1930. T. R. E. Rundquist, assignor to 
Sullivan Machinery Company, Chicago, 
Ill. 


Design for a fluid-activated rock drill. 


Roasting Furnace. No. 1,760,694. 
May 27, 1930. H. J. Hartley, assignor 
to Nichols Copper, New York, N. Y. 

Arrangement for cooling arms on a 
mechanical roasting furnace. 


Casting Machine. No. 1,756,603. Apri 
29.1930. . A. W. Mortis and S. P. 
Wetherill, Jr., assignors to Wetherill- 
Morris Engineering, Philadelphia, Pa. 


Design for a casting remover. 


Granulating Flue Dust. No. 1,755,985. 
April 22, 1930. H. C. Gardiner, Ana- 
conda, Mont. 


A process for granulating dust made by 
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reduction of arsenic-bearing ores, mixing 
the dust with sulphuric acid and water, and 
agitating and at the same time drying the 
mixture. 


Copper Metallurgy. No. 1,756,967. 
May 6, 1930. H. H. Alexander, West- 
field, N. J. 

Refining of copper under a_ protective 
coating of soda glass by introducing pul- 
verised reducing matter under pressure into 
the molten copper. 


Drilling Mechanism. No. 1,760,316. 
May 27, 1930. C. F. Osgood, assignor to 
Sullivan Machinery Company, Chi- 
cago, Ill. 

Design for a_ fluid activated drilling 
mechanism. 


Treating Arsenic, Antimony, and Tin. 
No. 1,756,007. April 22, 1930. M. F. 
Perkins, C. W. Hanson, and B. M. 
O’Harra, assignors to the American 
Smelting & Refining Company, New 
York, N. Y. 

A process for treating mixtures of 
alkali oxysalts, including salts of arsenic. 
antimony, and tin. 


Copper Metallurgy. No. 1,757,047. 
May 6, 1930. M. Hosenfeld & Gunther 
Hansel, assignors to Siemens Halske 
A/G. Siemensstadt, Germany. 

Process for electrolytic refining of cop- 
per and copper alloys, using an electrolyte 
of cuprous chloride. 


Blasting Cartridge. No. 1,757,382. 
May 6, 1930. E. Ormsby, assignor to 
Central Mine Equipment Company, St. 
Louis, Mo. 


Design for a blasting cartridge. 


Electric Precipitator. No. 1,760,461. 
May 27, 1930. C. S. Weyandt, assignor 
to Syntron Company, of Delaware. 

An electric precipitator with means for 
periodically vibrating the conductor con- 
sisting of an electromagnetic reciprocating 
device with electronic control. 


Miner’s Lamp. No. 1,757,887-89. May 
6, 1930. G. Wheat, assignor to Koehler 
Manufacturing Company, Marlboro, 
Mass. 


Design for electric miner’s lamp. 


Rock-drilling Mechanism. No. 1,760,- 
354. May 27, 1930. E. G. Gartin, as- 
signor to Sullivan Machinery Company, 
Chicago, III. 


Design for a rock-drilling mechanism. 


Casting Machine. No. 1,756,654. April 
29, 1930. H. C. Merrill, assignor to 
Eagle-Picher Lead, Cincinnati, Ohio. 


Design for a machine for casting metallic 
bars. 


Classifier. No. 1,756,960. May 6, 1930. 
A. H. Stebbins, Los Angeles, Calif. 


Design for a air classifier. 


Flotation. Mo. 1,752,434. April 1, 1930. 
A. L. Howard Hollis, Alaska. 


Design for a 'otation cell. 





Drill. No. 1,753,007. April 1, 1930. 
C. C. Hansen, assignor to Ingersoll-Rand 
Company, Jersey City, N. J. 


Design for a drill-feeding device. 


Rock Drills. No. 1,755,255. April 22, 
1930. R. Griffith, assignor to The Gard- 
ner-Denver Company, Quincy, III. 


Design for a rock-drill guide. 


Drilling Mechanism. No. 1,761,337. 
June 3, 1930. E. T. Hall, assignor to 


Sullivan Machinery Company, Chicago, 
Ill. 


Design for drilling mechanism. 


Aluminum Metallurgy. No. 1,761,442. 
June 3, 1930. P. E. Froland, Hoyanger, 
Norway. 

Design for an electric furnace for pro- 
duction of aluminum. 


Phosphate Rock. No. 1,761,546. June 
3, 1930. W. Trotter and E. W. Wilkin- 
son, assignors to Minerals Separation 
Company, New York, N. Y. 

A process for concentrating phosphate- 
bearing material by flotation. 


Drilling Mechanism. No. 1,761,357. 
June 3, 1930. E. E. Miller, assignor to 


Sullivan Machinery Company, Chicago, 
Tl. 


Design for a drilling mechanism. 


Zinc Metallurgy. No. 1,761,782. June 
3, 1930. O. A. Fischer, assignor to R. 
H. Channing, Jr., San Francisco, Calif. 


Process of oxidising soluble iron salts 
in a sinc sulphate solution by a mixture 
of sulphur dioxide and an oxidising gas. 


Recovery of Volatile Metals. No. 
1,759,559. May 20, 1930. W. Job, as- 
signor to American Lurgi Corporation, 
New York, N. Y. 

Blast furnace for recovery of volatile 
metals in form of oxides. 


Lead Metallurgy. No. 1,759,494. May 
20, 1930. U. C. Tainton, East St. Louis, 
Ill. 

Method for recovering lead from car- 
bonates and sulphates by leaching with 
alkali hydroxides, electrolysing the result- 
ing solution. 


Blast Furnace Tuyere. No. 1,759,114. 
May 20, 1930. E. H. Holzworth, Buffalo, 
Ny 


Design for a water-cooled blast furnace 
tuyere. 


Reduction of Oxides. 
May 20, 1930. 
Mich. 

Furnace for reduction of metallic oxides 
without melting. 


W. H. Smith, Detroit, 


Nickel Metallurgy. No. 1,756,092. 
April 29, 1930. F. Lathe, Ottawa, 


Canada. 

A method for refining nickel-copper 
matte, which consists of a rapid cooling of 
the liquid matte to increase the solubility of 
the nickel sulphide in dilute acid. 


Manufacture of Lithopone. No. 
1,759,115-6. W. C. Hooey, assignor to 
New Jersey Zinc Company, New York, 
Ne 

Improvement in the manufacture of litho- 
pone by establishing a predetermined ex- 
cess of and ratio between the hydrate and 
sulhydrate radicals in the crude pulp at the 
end point of the precipitating step. 
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New Uses for Silver 


To the Editor of “E.@M.J.”: 


The decline in the price of silver has 
brought about a discussion of ways and 
means to increase demand, and it is 
generally agreed that research and 
development work would help to create 
new outlets. Research has been carried 
out on non-tarnishing silver alloys, 
which are comparatively expensive and 
so cannot compete with such alloys as 
Monel metal and stainless steel if cost 
is an important item. The best way to 
create new demands for silver in the 
industry will be the development of 
silver alloys—such as the silver solders 
—that cannot be replaced by other 
alloys. 

Silver used as contact material in 
electrical apparatus cannot be replaced 
by cheaper metals. The superiority of 
silver for such purposes is due not only 
to its high electrical conductivity but 
also to the conductivity of silver oxide 
and silver sulphide, both of which are 
formed under normal atmospheric con- 
ditions. Copper, ordinarily used, is 
inferior to silver because both copper 
oxide and copper sulphide are electrical 
insulators. Copper is used in most 
cases because of its lower cost, silver 
being employed only where copper will 
cause trouble in service. 

The strength and hardness of silver- 
copper alloys that are rich in silver can 
be considerably increased by suitable 
heat-treatment. Research work on this 
subject has been carried out by English 
and German scientists in the last three 
years, but no such work has to my 
knowledge been done on copper-silver 
alloys that are rich in copper, probably 
because they are not expected to have 
practical application. Precipitation hard- 
ening probably takes place in copper- 
silver alloys that are rich in copper, and 
I believe that these alloys will be suit- 
able for electrical material such as 
trolley wire and trolley Wheels. The 
increase in cost because of the presence 
of silver may be more than offset by 
longer service. 

Hard-drawn copper wire having an 
electric conductivity of 100 per cent 
and an ultimate tensile strength of 
60,000 Ib. per square inch, previously 
exclusively used for trolley wire, is 
being replaced by hard-drawn alloy 
Wire containing about 99 per cent cop- 
per and 1 per cent cadmium aritl having 
an electric conductivity of 90 per cent 
and an ultimate tensile strength of 
100,000 Ib. per square inch. This alloy 
wire is more resistant to wear than is 
electrolytic copper wire, and the length 
of spans can therefore be increased. 


These advantages more than offset the 
disadvantage of lower electric con- 
ductivity. 

The silver-copper alloys that are rich 
in silver have been found to respond 
to heat-treatment in the same manner as 
Duralumin. It is thus possible to obtain 
a considerable increase in ultimate ten- 
sile strength and hardness, together 
with an increase in electric conductivity. 
If investigation should prove the sus- 
ceptibility of the copper-silver alloys 
that are rich in copper to similar treat- 
ment, one might expect, as a result, the 
development of a new silver alloy for 
trolley wire, superior to the present 
alloy with regard to strength as well 
as to electric conductivity and arcking 
properties. 

The mileage of a trolley wheel de- 
pends on several factors. among which 
are wear resistance and the arcking 
properties of the alloy used; grain 
structure, and freedom of the casting 
from blowholes or oxide inclusions: 
and conditions on the line. Trolley 
wheels made of copper only are not in 
general use, because of the difficulty in 
getting sound copper castings. Most 
trolley-wheel alloys contain tin and 
zinc, in addition to copper. 

Several years ago, while conducting 
an investigation on trolley wheels, I ran 
across some data on an alloy containing 
99.5 per cent copper and 0.5 per cent 
silver. Service results of wheels of 
this alloy compared favorably with 


those made with the commonly used 
An investigation on the use ot 
bronzes containing silver, as_trolley- 
wheel alloys, would give valuable and 
interesting results. 
Chicago, Ill. 


alloys. 


James Brinn. 
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Metallurgical Nomenclature 
in the Tri-State District 


To the Editor of “E.&M.J.”: 


You will see by the inclosed list of 
definitions that an attempt is being 
made to bring the usage of metallurgical 
terms in the Tri-State district into con- 
formity with the practices elsewhere. 
It is hoped especially to encourage the 
use of the term “concentrate” instead 
of “ore”; that is, for the meaning for 
which the latter term has long been 
used here. If publications will adopt 
these usages invariably, the habit can 
ke quickly established. 

It is recognized that this letterheaa 
of the Tri-State Zinc & Lead Ore 
Producers’ Association does not as yet 
conform to the approved practice. 


M. D. Harpaucu, Secretary, 
Tri-State Zinc & Lead Ore 
Producers’ Association, 
Miami, Okla, 


The list of definitions forwarded by 
Mr. Harbaugh follows: 


DEFINITIONS OF METALLURGICAL TERMS 
ADOPTED BY THE 
TRI-STATE METALLURGICAL ASSOCIATION 


Ore—Mineralized rock or earth mate- 
rial which is, or may be, mined for 
metallurgical treatment. Ore is 
locally termed “rock” or “dirt.” 


Concentrate — The product recovered 
from any ore-concentrating opera- 
tion. Concentrate is locally termed 


ay ”? 


ore. 


Heads—Feed material for any ore-con- 
centrating operation. 
Tailings or tails — The product dis- 


carded from any ore-concentrating 
operation. 


Middling — An intermediate product 
irom any ore-concentrating operation 


which is subject to further treat- 
ment. , 


Smittem—A local term describing the 
hutch product of a roughing jig. 


Chat—A term used locally to describe 
fragments or particles of ore con- 
taining interlocked minerals with or 
without gangue. 


Recovery—A local term for the per- 


centage, by weight, of concentrate 
praduced from ore. 


Ratio of Concentration—Ratio of weight 
of ore to weight of concentrate pro- 
duced. It is the reciprocal of re- 
covery as understood locally. 

Extraction—That percentage by weight 
of any given metal or mineral in the 
heads which is recovered in any 
metallurgical operation. ; 

Percentage Distribution—The percent- 
ages by weight of the total quantity 
of any given metal or mineral in the 
heads that are contained in the severa’ 


products of any metallurgical opera- 
tion. 
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GEOCHEMISCHE MIGRATION DER ELE- 
MENTE. By A. Fersmann. Part II. 
Abhandlungen sur praktischen Geol- 
ogie und Bergwirtschaftslehre, Band 
19. Pp. 86. Halle, Germany: Wilhelm 
Knapp. 


HE first volume of this work was 

reviewed in a previous issue. In 
the present volume, the author describes 
the uranium-vanadium-radium deposits 
of Tuja-Mujun, in Turkestan, and the 
sulphur deposits in the Karakumy 
desert, southeast of the Caspian Sea. 

In the northern foothills of the Alai 
Mountains, a broad belt of steeply 
folded Paleozoic sediments with con- 
formable flows of diabase and kerato- 
phyre strikes east-west. Vertical beds 
of Mississippian limestones form a 
rugged mountain range through which 
the Aravan River has cut a canyon, 
800 ft. deep. The ore deposits occur 
in vertical chimneys, stopes, and irregu- 
lar caverns in the limestone ridge, well 
above the present ground-water level. 
The ore minerals are the hydrous cop- 
per vanadates turanite and _ tangeite, 
colloidal tujamunite, a hydrous calcium 
uranium vanadate, and radium-bearing 
barite with 1.16x10* gram of radium 
per gram of barite. A cross-section 
through an ore chimney shows a tele- 
scopic structure, with the following con- 
centric zones distinguishable from the 
walls to the central cavity: (1) Fibrous 
calcite; (2) “ore marble,” composed of 
calcite with irregular fragments of 
tujamunite; (3) red barite; (4) yellow 
barite; (5) cavity with a mixture of 
barite, gypsum, and calcite. The aver- 
age diameter of the orebody is 9 ft. 

The caves resulted from descending 
waters, which dissolved the limestone. 
Two horizons of particularly large 
caverns correspond in elevation with 
two river terraces, suggesting two 
periods of stable ground water in the 
erosional history of the region. The 
ores described were introduced in post- 
Eocene time through tepid ascending 
sulphate solutions, and colloidal uranium 
vanadates with copper were deposited 
along the walls of the caverns. The 
thermal activity ends with the deposi- 
tion of barite; thereafter, the descend- 
ing waters regain control of the caves, 
and calcite is again being formed. 
A part of the vanadium has possibly 
been leached out from the limestone and 
was not introduced entirely through the 
thermal springs; even now vanadium 
compounds are being precipitated in the 
mines. The mineralization of Tuja- 
Mujun resembles that of the carnotite 
deposits of the Colorado Plateau. 

About 300 miles east-southeast of the 
Caspian Sea, a group of erosion rem- 
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nts overlook the general level of an 
extraordinarily hot desert, in which 
summer temperatures up to 175 deg. F. 
(80 deg. C.) have been recorded. The 
brilliantly colored hills rise some 270 
ft. above the plains and are composed 
of horizontal sandstones of Pliocene or 
Pleistocene age (post-Sarmatian). The 
hills are capped by thick crusts of opal 
of recent origin, and in the uppermost 
60 ft. of sediments elemental sulphur 
is found, either as a cement in the 
sandstone, together with opal; as sul- 
phur lenses in poorly cemented layers; 
as cement between flint concretions; or 
as sulphur veinlets crosscutting the 
white sandstone. The following origin 
of the sulphur beds is suggested: 

On the bottom of playa lakes which 
were exposed to humid and arid sea- 
sons concretions of opal and flint have 
formed. Sulphates, present in the same 
playas, were reduced to native sulphur, 
probably through biochemical agencies. 
The playa stage is discontinued and 
followed by a period of uplift and 
erosion which leads to the present stage. 
which has converted the former playa 
beds into erosion remnants. 

At present, the easily soluble sul- 
phates, carbonates, and chlorides (es- 
pecially gypsum, sodium carbonate, and 
rock salt) effloresce on the desert sur- 
face. The crusts which they form are 
constantly brecciated because of un- 
equal expansion in the scorching sum- 
mer heat. A part of the colloidal silica 
also moves toward the surface, giving 
rise to opal crusts and local silicifica- 
tion in certain layers. The sulphur 
stays behind and recrystallizes, but a 
part of it oxidizes into SO,, SO,, and 
even into sulphuric acid, through the 
co-operation of silica gel. The process 
of silica migration is taken up in con- 
siderable detail in the volume here un- 
der review, and our knowledge of 
similar processes in the African and 
Australian deserts is examined. Those 
who want to read a lucid analysis of 
the migration of the elements in deserts 
will enjoy this part of the book in 
particular. Ropert BALK. 


ASPHALT AND ALLIED SUBSTANCES. By 
Herbert Abraham. Third edition. New 
York: D. Van Nostrand Company. 
Pp. 890; illustrated. Price $10. 


Since 1918, when the first edition 
appeared, the rapid development of the 
asphalt industry has necessitated fre- 
quent revision. The present volume 
will prove valuable to all interested in 
the composition, merchandising, and 
application of bituminous, products. It 
contains chapters on history, classifica- 





tion and chemistry, origin and geology, 
and mining and refining, and descrip- 
tions of the principal deposits of the 
world. Ample space is devoted to the 
distillation processes producing residual 
bitumen and the industrial applications 
of the various products. Methods of 
sampling and testing raw materials and 
finished products are included. A bibli- 
ography and a complete set of references 
complete the volume. 


BEARING METALS AND Bearincs. By 
W. M. Corse. New York: Chemical 
Catalog Company. Pp. 374. Price $7. 

This book is one of a series of sci- 
entific and technologic monographs be- 
ing issued by the American Chemicai 
Society. The author reviews the his- 
tory of bearings and bearing metals, the 
development of various types of bear- 
ings, with discussion of designs to be 
used for specific purposes and the causes 
for trouble and failures. Methods for 
testing and a discourse on lubrication 
are included. 

The main part of the book, over 200 
pages, is devoted to abstracts from 
periodicals from all parts of the world, 
to give the reader a comprehensive pic- 
ture of the present status of the in- 
dustry, without claim on the part of 
the author as to the validity of any 
theory or practise set forth in these 
abstracts. A complete bibliography 
adds to the value of the book. 

B. H. Strom. 


New Brunswick, Canapa. Its Nat- 
URAL RESOURCES AND DEVELOPMENT. 
By L. O. Thomas. Obtainable from 
the Director, Natural Resources In- 
telligence Service, Department of the 
Interior, Ottawa, Canada. Pp. 167. 


Of particular interest to readers in the 
mining industry will be the 3l-page sec- 
tion relating to minerals. This includes 
a brief sketch, with map, of the geologic 
formation of the province, and a second 
map, with table, showing the mineral 
occurrences and their stage of develop- 
ment, concerning which details are given 
in the text. 
Ld 


Asrasives. A Publication of the Late 
Imperial Mineral Resources Bureau 
and the Imperial Institute. London: 
H. M. Stationery Office. Price 2s. 6d. 


This pamphlet is one of a series of 
reports on the mineral industry of the 
British Empire and foreign countries. 
Abrasives discussed are: Diamonds, 
corundum, emery, garnet, silica abra- 
sives, pumice and volcanic dust, and 
artificial abrasives. Detailed informa- 
tion relative to world production, uses, 
occurrence, and distribution of the prin- 
cipal abrasives is presented. A number 
of the less important artificial abrasives 
are referred to briefly. International 
trade statistics, ending with the year 
1928, are included in the sections of the 
paper devoted to the principal abrasives. 
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INDUSTRIAL PROGRESS 


“Sey, 


Three-way-dump Car and Locomotive Facilitates 
Building of Stockpiles and Dumps 


Other New Equipment 


NOVEL combination of car and 

locomotive which hauls six trailer 
cars was described in the Feb. 8, 1930, 
issue of Engineering and Mining Journal, 
on page 151. This was developed by 
the Differential Steel Car Company, 
Findlay, Ohio, and resulted from motor- 
izing one of the cars, thereby replacing 
the usual electric locomotive. Weight 





Building a dump with new 
three-way-dump train 


and rolling friction of the train were 
less than for a standard locomotive and 
seven cars. With the train loaded or 
unloaded, the locomotive car weighs 
enough to exert the proper tractive pull. 
The body, both of the motorized car 
and of the trailer, was of the side- 
pivoting type, with down-folding doors, 
and could be dumped to either side by a 
central air cylinder. Another interest- 
ing development along somewhat similar 
lines has just been announced by the 
company. This is the so-called Differ- 
ential train, intended for waste disposal 
and stockpiling. It represents a distinct 
advance in design for equipment of this 
sort. The train consists of an electric- 
driven unit—that is to say, a motorized 
car having a dump body mounted on 
its chassis, and a trailing car (one or 
more) which is also a dump car. Each 
car is of 10 cu.yd. capacity, level full. 
Dumping is automatic, compressed air 
furnishing the power. The locomotive 
car dumps to each side. In addition to 
dumping to each side, the trailer dumps 
also over the end, in this way being 
a three-way-dump car. The train is 
said to have a greater useful capacity 
than any similar equipment with the 
same over-all dimensions; also greater 
capacity per unit of weight. 
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A dump as it grows must often be 
extended in three dimensions—that is, 
lengthwise along the track, and also to 
either side to widen it. At times it may 
also be desirable to gain elevation. The 
train described can accomplish all these 
purposes with minimum labor. Loaded, 
it proceeds to the end of the dump and, 
if the latter is to be extended laterally, 
both locomotive car and trailer may be 
dumped to either side. If the dump is 
being extended along the line of the 
track, the trailer, pushed ahead of the 
locomotive, may be dumped over the 
end, which can be continued until there 
is a pile of material sufficient to elevate 
the track when the latter is extended 
on to the new part of the dump. This 
train is shown in one of the accompany- 
ing cuts. 

The same company has also introduced 
a combination locomotive and car hav- 
ing an internal-combustion power plant 
on one end of the chassis, together with 
complete control and drive equipment 
mounted on an underframe capable of 
carrying an automatic dump body. The 
tractive effort required is automatically 
regulated, as described in the Feb. 8 
issue. In this locomotive, the dump 
body has a level load capacity of 24 
cu.yd. with a normal crown load capac- 
ity of nearly 40 cu.yd. It may also be 
equipped with the following combina- 
tion of power-generating plants and 
drives : gasoline-motor mechanical drive; 
gasoline-motor electric drive; Diesel 
motor-mechanical drive; and Diesel 
motor-electric drive. 


Machine Builder Has Available 
a New Material 


A new cellulose product, known as 
maizolith, has been used on a small scale 
in the manufacture of noiseless gears, 
rods, tubes, refillable fuses, rings, disks, 
wheels, bearings, screws, and nuts, ac- 
cording to a publication of the U. S. 
Bureau of Standards. This is a dense, 
hard, bonelike substance made by cook- 
ing cornstalks or corncobs with caustic 
soda, washing the residue, beating it to 
a jell, and drying. The finished product 
has a modulus of rupture of about 
16,000 Ib. per square inch and a volume 
resistivity of 3x10® ohms per cu.cm. It 





is practically unaffected by oil, but be- 
comes soft on prolonged soaking in 
water. 

Cost figures for the process indicate 
that in a plant large enough to produce 
5 tons per day of finished maizolith can 
be made for about $240 per ton, using 
cornstalks as the base material. The 
substance could probably be made at a 
lewer figure than $240 per ton as a 
byproduct of the insulating wall-board 
industry, by utilizing fibers or pith 
particles which are too fine or too 
highly hydrated to be used in insulating 
board. 

By utilizing the soft residue from the 
process of extracting adhesive material 
irom corncobs, maizolith could probably 
be preduced at a lower figure than is 
possible with either of the processes out- 
lined in the foregoing. 


A Speed Governor 


A governor that may be used to guard 
against the overspeed or underspeed of 
machinery in mills or in any other place 
where speed control is desirable has 
been developed by the Duro Metal Prod- 
ucts Company, 2649 North Kildare Ave., 
Chicago (makers of the Lilly hoist con- 
troller). Through electrical means, 
warnings may be given by it and con- 
trols operated at remote points. As 
shown in a cut, it is inclosed and may 
be used in dirty places or even outdoors. 
Inside its housing is a fly-ball governor 
with a mechanism for operating elec- 
trical contacts. These are in the upper 
part of the casing where they are ac- 
cessible, and the governor mechanism 
is in a lower compartment. The con- 
tacts may be arranged in many ways. 
The governor is equipped with Timken 
bearings and ball bearings, and is auto- 
matically lubricated by a_ positively 
driven oil pump within the casing. 

A negligible amount of power is re- 
quired to run the device, inasmuch as 


New speed 
governor of 
fly-ball type 
is fully in- 
closed and 
may be used 
in dusty 
places or 
outdoors 
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the shaft may be turned by finger and 
thumb. With its housing, the governor 
is very compact, being 114% in. high, 
7 in. wide, and 114 in. long. 


Machine Replaces Hand Method of 
Charging Zinc Retorts 


What the manufacturer claims is an 
entirely new idea in charging zinc re- 
torts of the Belgian-type furnace is 
embodied in a piece of equipment de- 
veloped by the Beardsley & Piper Com- 
pany, of Chicago. The machine is shown 
in accompanying cuts. In one illustra- 
tion it is seen charging a retort in the 
topmost tier, and in the other it is in 
position to charge one of the lowest 
retorts. The basic idea is taken from 
the design of the sandslinger, a ram- 
ming machine used in over 600 found- 
ries throughout the world. The unit 
is driven electrically and will charge 
from 7 to 10 cu.ft. of material per minute 
as it travels on tracks along the side 
of a furnace, ramming to proper density 
retorts high or low and each with equal 
facility. The ramming head is adjust- 
able so as to be easily aligned with 
the retorts and is raised or lowered 
at will by a hand wheel which operates 
a chain hoisting and lowering device. 

Manual labor is reduced to operation 
of the machine, the blue powder being 
conveyed by belt conveyors from a bin 
or hopper on the machine to the ram- 





Another view of the zinc-retort charg- 
ing machine 
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This machine 
charges zine 
retorts more 
rapidly than 
the hand 
method and 
with a result- 
ant saving in 
fuel 


ming head, where it is discharged hori- 
zontally in any predetermined quantity 
and density into the individual retort. 
The operator is protected from the in- 
tense heat of the furnace by a metal 
shield and is not required to do any 
shoveling or other heavy labor. 

This method of charging has re- 
sulted in a considerable saving in fuel 
and has increased the charging speed 
by 15 per cent as compared with the 
hand method. What formerly consti- 
tuted a hazardous and highly skilled 
labor operation has now been reduced 
to ordinary machine work. The new 
machine is said to have been tested and 
is now being operated by several zinc 
companies. 


Acid-Resistant Material 
for Construction 


A new acid-resistant material for 
chemical, metallurgical, and allied in- 
dustries is being marketed by the Pro- 
dorite Company, Pratteln, Switzerland. 
It is known as ‘“Prodorite” and is made 
by mixing pure sized quartz intimately 
witha special pitch at high temperature. 
The mixture is poured into molds while 
hot and sets in a few hours. It has the 
strength of reinforced concrete and is 
as impervious as tile. Two products 
are made, one to resist high acid con- 
centrations, and another for liquors with 
less corrosive qualities, such as organic 
acids and impure water. This material 
is made up into leaching vats, launders, 
pipe lines, chimneys, flooring, tank lin- 
ing, and various other forms. Tanks 
up to 5 tons’ capacity have been cast 
in one piece. Some of larger size have 
been made by joining pieces together 
by a special cement that is made of 
the same composition as the Prodorite 
itself. 


These Engines Burn Distillate 


A line of internal-combustion engines 
equipped to burn distillate is now being 
turned out by the Climax Engineering 
Company, Clinton, Iowa. These en- 
gines are sold under the name of “Blue 
Streak” and are produced in five sizes 
varying from 70 to 200 hp. The cyl- 
inders are of chrome-nickel iron. 





Diesels and Steam Utilization 


_ certain steam power plants sup- 
plying both heat and power, Diesel 
engines may be used advantageously to 
increase the efficiency of steam utiliza- 
tion. This subject was discussed by E. J. 
Kates at the meeting of the A.S.M.E. at 
State College, Pa., on June 12-14. The 
speaker developed the following points: 

1. Diesel engines can be effectively 
used in conjunction with certain types 
of steam power plants to produce power 
and heat at low over-all cost. Their 
utility consists in enabling the steam 
plant to produce the optimum quantity 
of byproduct power from space-heating 
and process steam, while the Diesel 
units generate the remaining power at 
lower cost than a steam plant would. 

2. In such joint steam and Diesel 
power plants the total plant capacity 
need not exceed that of a corresponding 
all-steam power plant. Despite some 
loss in thermal economy, the decreased 
investment results in lower over-all costs. 

3. In any study of the use of power 
steam for heating purposes, the exhaust 
use factor must be determined with the 
utmost care. Detailed analysis of power 
and heat requirements at all hours of 
the day and at all times of the year 
must be made; otherwise the amount 
of exhaust steam utilized may be 
greatly overestimated, and erroneous 
conclusions reached. 

4. The actual design of a joint steam 
and Diesel power plant is a piece of 
real engineering, and deserves the ap- 
plication of competent engineering skill 
and experience. 


® 
Foundation Piling Improved 


HE eleven-story building being 
erected by the Westinghouse com- 
pany to house its General Engineering 
Laboratories at East Pittsburgh, Pa., is 
supported on a .new type of concrete 
piling, which is made by the hollow- 
spun or centrifugal process in exactly 
the same manner as the hollowspun 
granite columns used as supports for 
street lighting units and trolley wires. 
These piles are approximately 20 ft. 
long, 95 in. in diameter at the small 
end, and 144 in. in diameter at the large 
end. They were driven to bedrock 20 
to 25 ft. below the surface with a large 
steam hammer. Despite the terrific 
blows, practically no spawling or 
brooming at the butt end _ took. place. 
Ten piles were withdrawn for test pur- 
poses. Their condition showed that 
they had been driven through a stratum 
of large rocks without apparent damage. 
Subsequent tests for columnar loads 
developed an average load-bearing ca- 
pacity of 150 tons before failure, each 
failure being of the compression type 
and not columnar. 
To make these piles a_ reinforcing 
cage of longitudinal steel bars wrapped 
spirally with wire hooping is built up 
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This Oldroyd electric coal-loading 
machine, in use at the Wildwood mine 
of the Butler Consolidated Coal Com- 
pany, near Pittsburgh, Pa., will interest 
mining operators outside of the coal in- 


A Modern Dinosaur 


dustry. It is 57 ft. long, weighs over 
60,000 Ib. and loads a 5-ton car in 30 
seconds. Two men operate it, one regu- 
lating the gatherer and the other the 
overhanging chute at the left. The 


gatherer, operating on a swivel, picks up 
coal within a large radius. It is also 
able to exert a 60-ton force against the 
side of the vein to dislodge coal not 
shot down. 





and placed in steel molds. After the 
mold is filled with a specially prepared 
concrete mix, it is spun in a horizontal 
position for about 15 min. at varying 
rates of speed. The spinning compacts 
the concrete into a dense mass and 
forms a central hollow core, whence the 
name “hollowspun.” In street-lighting 
columns this hollow core is used advan- 
tageously for wiring, and in piles it 
makes it possible to jet these in place 
with water pressure. 


Pipe Line Welding Facilitated 
by New Steel Flange 


A butt-welding flange of forged steel 
that makes it easier to join pipe than 
where threaded connections are used 
has been introduced by Taylor Forge 
& Pipe Works, Chicago, Ill. These 
flanges have been developed for use in 
connection with welded lines for insert- 
ing valves and fittings, and taking off 
outlets. Their use is said to save time 
and labor and to more than satisfy the 
full American Standard strength re- 
quirement. The hubs have been de- 
signed to make welding of the flanges 
simple and without risk of warping, if 
ordinary welding skill is employed. 
The flange may be had up to 96-in. 
pipe size. 





Welding a forged steel flange 
in laying a pipe line 


Adequate Spare Parts Mean 
Continuous Performance 


ee stocking repair parts 
for a machine is operation insur- 
ance, the thought is one to which 
some companies are apparently indif- 
ferent. Ideas differ as to the value of 
such insurance. Some individuals are 
thoroughly “sold” and adequately cov- 
ered. Others prefer to take a chance. 
But before one criticises the latter, one 
should know the facts. 

Stocks of spare parts can easily be tco 
large. If the parts are expensive, the 
loss in interest may be heavy. More- 
over, where the practice of maintaining 
generous stocks prevails, one is likely 
to find “stickers” on the warehouse 
shelves—parts that are useless because 
the machine for which they are intended 
is no longer used, or parts that will not 
be used, simply because they wear out 
so slowly that a few will do for a long 
period of operation. Added to these 
may be parts that are defective, a con- 
dition attributable to faulty buying and 
failure to inspect on purchase. 

Efficient management naturally will 
not tolerate such conditions. But effi- 
ciency also requires that stocks be ade- 
quate and that spare parts be kept on 
hand in quantity sufficient to insure con- 
tinuous operation. The quantity carried 
will depend on the situation of the plant 
and on the resultant length of time re- 
quired to secure parts from the manu- 
facturer. Where the source of supply 
is near, the stock may be of minimum 
size. For remote locations this condi- 
ticn is reversed. 

Continuous operation of prime movers 
is most important. Evidence of what the 
stocking of spare parts can accomplish 
to this end is seen in the Magnolia 
Petroleum Company’s plant at Luling, 
Tex. At this station, according to E. W. 
Hammond, of the Worthington corpora- 
tion’s Buffalo Works, seven Worthing- 
ton 600-hp. engines are installed. 
Cylinders total 42. All engines run 
24 hours daily throughout the year, 
with 100 per cent load factor and only 
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1 per cent loss in operating time. In 
the last four years, no shutdown has 
taken place. Replacements have been 
made periodically instead of when forced 
by breakdowns, this fact accounting for 
the excellent performance. 

In this connection, says Mr. Ham- 
mond, one should note that parts peri- 
odically replaced can be economically 
repaired. When damaged so badly as 
to cause forced shutdowns, however, 
they cannot be repaired. He concludes, 
therefore, that low maintenance costs 
are possible only through carrying 
sufficient spares to permit periodic in- 
spection and replacement with minimum 
loss of time. 





Bulletins 


Rotary Drilling—Westinghouse Elec- 
tric & Manufacturing Company, East 
Pittsburgh, Pa. Leaflet No. 20444. 
Electrical equipment for rotary drilling. 


Controllers — General Electric Com- 
pany, Schenectady, N. Y. Announces 
new self-contained controllers for low- 
head cranes. 


Flotation—Southwestern Engineering 
Corporation, 606 South Hill St., Los 
Angeles, Calif. Bulletin No. 230. Fac- 
tory-built flotation plants. 


Welding—Westinghouse Electric & 
Manufacturing Company, East Pitts- 
burgh, Pa. Datum No. 11. Arc welding 
of cast iron. 


Synchronous Motors—General Elec- 
tric Company, Schenectady, N. Y. Bulle- 
tin No. 1191. Synchronous motors. 


Excavators—American Hoist & Der- 
rick Company, St. Paul, Minn. Booklet. 


Welding—Linde Air Products Com- 
pany, 30 East 42d St.. New York City. 
Book, “Oxwelded Construction for Mod- 
ern Piping Services.” 

Pumps—Goulds Pumps, Inc., Seneca 
Falls, N. Y. Bulletin No. 200. Cen- 
trifugal pump selection charts, horizon- 
tally split inclosed impeller pumps, sin- 
gle-stage double-suction type. 


Welding—General Electric Company, 
Schenectady, N. Y. Bulletin No. GEA- 
876D, which describes Type WD-400A 
arc welder. 
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« Personal Notes = 








Frederick Laist has returned to New 
York from Europe. 


J. Parke Channing recently returned 
to New York from London. 


_R. P. Mills has been appointed as- 
sistant chief clerk of the New Cornelia 
mine, at Ajo, Ariz. 


T. C. Foster, Arizona State Mine In- 
spector, has announced his candidacy 
for re-election this fall. 


Ira B. Joralemon, mining engineer, of 
San Francisco, has returned from a short 
business trip to New York. 


P. C. Schraps, former mill superin- 
tendent for the Howey Gold Mines, Ltd., 
has returned to California. 


J. F. Geary, consulting engineer, has 
opened an office at 707 Rives-Strong 
Building, Los Angeles, Calif. 


W. Val de Camp recently gave a talk 
on the copper situation before the 
Kiwanis Club of Jerome, Ariz. 


Corey C. Brayton, of Oakland, Calif., 
sales engineer for the American Man- 
ganese Steel Company, was recently in 
Potosi, Bolivia. 


Louis A. Wright is at his home in 
San Mateo, Calif. He will return to 
London in the near future, taking his 
family with him. 


James A. Barr, chief engineer of the 
International Agricultural Corporation, 
returned to Tennessee early in June 
after a trip abroad. 


John T. Shimmin, metallurgical engi- 
neer, has resigned from his position with 
the Collins Western Corporation, Inc., 
of Los Angeles. 


W. B. Gomez has resigned from the 
staff of Miami Copper, to accept a po- 
sition as mining engineer with Bagdad 
Copper, at Hillside, Ariz. 


Alfred B. Sabin, formerly assistant 
superintendent of the concentrator at 
El Tigre, Sonora, Mexico, has recently 
been appointed superintendent. 


C. A. Farlow has resigned from the 
staff of Miami Copper to accept a po- 
sition with the U.S.S.R. He expects to 
leave for the Ural Mountains in July. 


Arthur W. Furbank has returned to 
New York after an extended tour 
through the Southwest, in which he vis- 
ited several of the large flotation plants. 


Edgar Rickard sailed recently from 
New York for Belgium, where he will 
assist in the administration of funds for 
the Commission for the Relief of 
Belgium. 


Richard A. Parker received the 
honorary degree of doctor of science 
at the recent commencement exercises 


of the Colorado School of Mines, at 
Golden, Colo. 


Clarence Woods, of Santo Domingo 
Gold Mining, at Tirapata, Peru, passed 
through New York recently, on his way 
to California, where he will remain until 
his return to Peru in September. 
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Donald F. Young, manager of the 
California plants of the American Man- 
ganese Steel Company, has returned to 
Oakland, Calif., after a business trip to 
the Federated Malay States. 


R. L. Lape, superintendent of the cop- 
per electrolyzing department of Ana- 
conda Copper’s Great Falls plant, re- 
cently spent a week at the company’s 
Raritan unit, Perth Amboy, N. J. 


Dr. George Otis Smith delivered an 
address at the commencement exercises 
of the Montana School of Mines, on 
June 6, at Butte, Mont. His subject was 
“The Engineer’s Larger Opportunity.” 


F. L. Miskin, general manager for 
Henry Gardner & Company, sales agents 
for Consolidated Mining & Smelting 
Company of Canada, recently visited 
the Sullivan mine and the Tadanac 
smelter. 


John T. Reid, mining engineer, of 
Lovelock, Nev., who underwent several 
operations at the University of Cali- 
fornia Hospital during the last few 
months, has returned to his office at 
Lovelock. 


Arthur D. Storke, who recently re- 
turned to London from a visit to the 
Roan Antelope and Selection Trust cop- 
per properties in Northern Rhodesia, 
sailed on June 18 for New York to join 
Chester A. Beatty. 


J. I. Moore, Jr., superintendent of the 
Britannia mine, at Britannia Beach, 
B. C., for the last eight years, has been 
appointed general superintendent of the 
Holden copper mine, near Chelan, 
Wash., now under development by the 
Howe Sound Company, which also owns 
the Britannia. 


T. H. Oxnam, who has been a 
metallurgical engineer for Nevada Con- 
solidated at Hayden, Ariz., for several 
years, has accepted a position with the 
European branch of the Southwestern 
Engineering Company. His new work 
will take him into France, Germany, 
Italy and Belgium. 


Walter Jewitt, field engineer for Con- 
solidated Mining & Smelting, has left 
Trail, B. C., for South Africa. He will 
meet and confer with W. M. Archibald, 
vice-president in charge of mines for 
the company, in England. Mr. Archibald 
is returning from South Africa, where 
he attended the Triennial British Empire 
Mining Congress. 


D. C. Jackling, president of Utah 
Copper; L. S. Cates, president of Phelps 
Dodge; and W. S. Boyd, vice-president 
and managing director of Nevada Con- 
solidated. were in Salt Lake City early 
in June for a trip of inspection of West- 
ern properties. On June 9, at a banquet 
in Salt Lake City, Mr. Cates was pre- 
sented with the twenty-year continuous 
service medal of Utah Copper. 


Albert Mendelsohn has been appointed 
general superintendent of the Champion 
and Copper Range mines of the Copper 
Range Company, near Painesdale, Mich. 





He has been underground superintend- 
ent for the last ten years, and prior to 
that he was superintendent of the Baltic 
mine. He is a graduate of Columbia 
University, and his first position with 


the company was that of engineer of 
mines. 


Carlton D. Hulin, associate professor 
of geology at the University of Cali- 
fornia, has just completed a month’s field 
work in the Mojave Desert, where he 
was making a study of the geology of 
the Searles Lake Quadrangle for the 
California State Division of Mines. He 
is now engaged in consulting work at 
the Sunnyside mine, in southwestern 
Colorado, for the United States Smelt- 
ing, Refining & Mining Company. 


Dr. Zay Jeffries, consulting metal- 
lurgist of Cleveland, Ohio, delivered the 
address at the forty-third annual com- 
mencement of the South Dakota State 
School of Mines, at Rapid City, S. D., 
June 5. It was the twentieth anniversary 
of Dr. Jeffries’ graduation from the in- 
stitution, and in recognition of his 
achievements in metallurgy and metal- 
lography, the School of Mines bestowed 
upon him the degree of doctor of 
engineering. 


Harry Backus Henderson, of Santa 
Barbara, Calif., has been awarded the 
newly established Cornelius F. Kelley 
fellowship in ore dressing, which has 
been established at the Montana State 
School of Mines. The fellowship, 
amounting to $2,500 annually, is for the 
study of the fundamentals of flotation 
concentration and has been established 
through the co-operation of Anaconda 
Copper. Mr. Henderson had been en- 
gaged in flotation research at the school, 
under the direction of Prof. A. M. 
Gaudin, for the last year. 


Scott Turner has received notifica- 
tion from the Secretary of State of his 
designation as a delegate on the part of 
the United States to the second 
plenary meeting of the World Power 
Conference to be held at Berlin in the 
latter part of June, and he has also re- 
ceived from the same source his ap- 
pointment as one of the two American 
delegates on the part of the United 
States to the International Congress 
of Mining, Metallurgy, and Applied 
Geology to be held at Liége, at the end 
of June. Mr. Turner is also an official 
delegate of the American Committee of 
the World Power Conference, and 
carries credentials of the A.I.M.E. to 
the same conference. 





OBITUARY 


Louis H. Timmins, vice-president of 
Hollinger Consolidated, died at his home 
in Montreal, Que., on June 1. 


Eugene M. Farnham, mining eee, 
of Oakland, Calif., died on June 8, 
Oakland, at the age of 53. He was a 
graduate in mining of the University of 
California, 1902, and was at one time 
owner of quicksilver properties near 


Mina, Nev. 


Sir Friedrich Epstein, member of the 
Wernher Beit Company, which later be- 
came part of Central Mining & Invest- 
ment, died in London on June 10. Sir 
Frederick went to Johannesburg in 1887 
and took a leading part in the develop- 
ment of the Witwatersrand. 


A McGraw-Hill Publication: Engineering and Mining Journal — Vol.129, No.12 





L 


NEWS OF THE INDUSTRY 


Phelps Dodge Signs Contract 
to Use Natural Gas 


Natural gas will be used as fuel by at 
least one Of the large copper-mining com- 
panies in Arizona, announcement having 
been made early in June that Phelps Dodge 
has signed a contract for use of gas at its 
plants at Douglas, Bisbee, Clifton, and 
Morenci. This announcement follows the 
news, released in the middle of May, that 
engineering firms were considering con- 
struction of a 500-mile pipe line from 
Texan oil fields to supply Arizona smelters 
and homes with fuel. The Phelps Dodge 
contract was signed with the Western Gas 
Company, of El Paso, Tex. Calumet & 
Arizona, another large Arizona copper 
producer, and Arizona Edison are also said 
to be negotiating contracts. As Calumet & 
Arizona and Phelps Dodge are considering 
a merger, the possibility that the former 
will also use natural gas is good. The 
official announcement by P. G. Beckett, 
general manager, follows: 

“Phelps Dodge has signed a contract for 
natural gas. The contract covers its fuel, 
requirement at Douglas, Bisbee, Clifton, 
and Morenci for a period exceeding ten 
years. Engineering work on pipe line now 
is under way, but any announcement as to 
when the line will be completed into Bisbee 
and Douglas will have to come from the 
officers of the Western Gas Company.” 


Mining Men Win Dispute Over 
Denver-Leadville Line 


Mining interests of Park and Summit 
counties, in Colorado, have won a 
victory in their fight to prevent abandon- 
ment of the Colorado & Southern 
narrow-gage line between Denver and 
Leadville, Colo. The Interstate Com- 
merce Commission denied the railroad’s 
petition, and at the same time refused 
to permit the Denver Water Board to 
relocate several miles of the line, even 
at its own expense, for the purpose of 
constructing the Two Forks Reservoir 
on the South Platte River. 

In its original petition, the railroad 
maintained that the entire South Park 
division, as it is generally called, had 
been operated at a loss for years, and 
offered to give it away to any in- 
dividual or company who could prove 
ability to continue to pay operating ex- 
penses. The offer was never accepted, 
because not one of those willing to 
accept was financially able to make the 
guarantee. Opponents of abandonment 
suggested that methods of bookkeeping 
might account for some of the loss 
claimed. 

_In making its decision the Commis- 
sion seemed particularly impressed with 
the needs of the mining industry, and 
found this line indispensable to several 
of the larger mining developments of 
that region, especially the Climax Molyb- 
denum Company. To quote from the 
commission’s decision: 

“We must, however, consider the 





needs of the communities and interests 
served, and their showing as to future 
prospects of traffic for the railroad. 
Although the testimony as to these 
prospects is conflicting, we are suf- 
ficiently impressed with the representa- 
tion of the protestants to afford an op- 
portunity to test their prediction. Ac- 
cordingly, we will deny the application 
for abandonment without prejudice to 
its renewal by the Colorado & Southern 
after the expiration of 36 months from 
the date hereof, if it can be shown then 
that the situation has not materially 
improved.” 

That puts it squarely up to the mining 
industry. Tonnage must be substantially 
increased in the next three years, or un- 
doubtedly abandonment will then be 
permitted. Indications point to an ap- 
peal by the Denver Water Board, but 
the railroad is not expected to appeal. 


Mergers Stimulate Interest in 
Minnesota Iron-Ore Areas 


Pending consolidations of steel con- 
cerns, and the desire of the several com- 
panies to insure adequate reserves of 
iron ore, are believed by F. A. Wildes, 
Minnesota superintendent of mines, to 
have been responsible for the large num- 
ber of prospecting bids received this 
season. The total of thirteen bids com- 
pares with only one bid made last year 
and is the largest since 1921. Awarding 
of the permits has been postpohed 
because two bids of the same amount 
have been made for a single plot. All 
the bids ranged from 12 to 12.5c. royalty 
per ton of ore mined. 

Under the state law, Mr. Wildes ex- 
plained, bidders must make offers of the 
royalties they will pay if they locate ore 
on the lands. Bids are on the basis of 
ore containing 25 per cent iron, with a 5 
per cent increase for each 1 per cent of 
richer ore produced. The successful 
bidders are allowed one year _ to 
prospect, and if they locate ore they 
may sign leases on the property. No 
extensions of prospecting permits are 
allowed, and bidders therefore must 
either lease at the end of the year or 
abandon their rights. 


Mansfeld Hopes to Resume 


Mansfeld Copper, largest German 
primary producer of copper, is negotiat- 
ing with its workers for a settlement of 
the wage dispute that closed the mines, 
smelter, and brass works on June 2. The 
drop in the price of copper necessitated 
a cut in wages, if profitable operations 
were to be maintained, but the com- 
pany’s employees refused to accept it. 
The company hopes that the dispute 
will be settled soon, permitting a re- 
sumption of operations. In the mean- 
while, the coal and lignite mining di- 
visions of the company continue to 
operate. 
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Rain Permits Resumption of 
Smelting at Matehuala 


Copious rainfalls have terminated 
the drought in the State of San Luis 
Potosi, Mexico, and operations, which 
had been suspended because of lack of 
water, have been resumed at_ the 
Matehuala copper smelter of American 
Smelting & Refining. Production had 
been interrupted for about a month. The 
plant handles about 1,000 tons of ore 
from the Dolores and Santa Maria de la 
Paz mines daily. Neither of the mines 
closed during the drought, but some 
curtailment was put into effect. The 
rainfall has also relieved the water situa- 
tion at the A. S. & R. units in the 
vicinity of the city of San Luis Potosi. 

No decision has yet been made by the 
smelting company as to further action 
on the options it holds over several 
properties in Mexico, including the 
D’Inguaran copper mines, in Michoacan. 
Because of the prevailing low metal 
prices, a decision is likely to be deferred 
for some time. Production is not being 
curtailed further at company mines, 
even though the price of silver has 
dropped recently, as silver is largely a 
byproduct. 

Operation of the new 300-ton lead 
carbonate mill at Chihuahua, which was 
started early in April, has been satis- 
factory. The plant also produces a small 
amount of tin. 


International Silver Congress 
to Meet at Mexico City 


By order of the President of Mexico, 
the organizing committee of the World 
Silver Congress that is to be summoned 
in Mexico City, probably this fall, to 
study the international silver situation, 
will comprise representatives of the 
ministries of industry, commerce and 
labor, of finance, of foreign relations 
and of communications, and representa- 
tives of mining interests in the republic. 
The committee, which will make all 
plans preparatory to inviting silver pro- 
ducers, bankers and government officials 
of the world’s leading silver-producing 
nations, started to hold its meetings on 
June 16. 

The presidential decree also creates a 
National Mining Council that will study 
the mining situation as it affects Mexico 
and make recommendations as to modi- 
fications of Mexico’s existing mining 
laws as well as the general policy 
Mexico is to adopt in the face of the 
present mining crisis. 

Among the subjects to be discussed 
at the silver congress, it is understood, 
will be the project of standardizing the 
monetary systems of the world and thus 
stabilizing the silver market. Both the 
summoning of the world congress and 
the creation of the National Mining 
Council were recommended at the 
National Mining Congress, held in 
Mexico City several weeks ago. 
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Golconda Cuts Ore at 1,600 
and Resumes Sinking 


Wallace, Idaho, June 18.—Golconda 
Lead, having driven a crosscut to the 
orebody on the 1,600 level of its mine 
near here, has now resumed shaft sink- 
ing to 2,000 ft., and has also started 
drifting along the orebody, both east 
and west of the crosscut. In shaft sink- 
ing, a station will be cut at 1,800 ft. 
and a crosscut driven to the ore on that 
level before the shaft is completed to 
2,000 ft.—the objective of the present 
development program. The Golconda 
shait is sunk from the main haulage, or 
1,000, level. 

At 1,600 ft., the Golconda orebody 
proved to be 9 ft. wide, where crosscut, 
and showed lead, silver, and some zinc. 
The grade is the same as that proved 
at 1,400 ft., but the width is slightly 
greater than the average on that level. 
The length of the orebody at 1,400 ft. 
is 800 ft., and conditions at 1,600 ft. are 
such that the management expects the 
orebody to persist at depth both in 
length and width. 

Golconda plans doubling the capacity 
of its concentrator, now 200 tons daily, 
when the development work is com- 
pleted. The plant is shut down at 
present, because of low metal prices, 
and the date of resumption of produc- 
tion is uncertain as a result. Costs 
should be cut when a larger tonnage 
is handled, however, and the company 
hopes to be able to start milling after 
the proposed expansion is completed. 

Square Deal Mining, which owns a 
group of ten claims adjoining the Gol- 
conda mine on the east and covering 
the extension of the Golconda vein, has 
extended an option of half its capital 
stock to the Golconda company. Start- 
ing Jan. 1, Golconda agrees to spend 
$15,000 annually for five years to de- 
velop the Square Deal property from 
the Golconda workings. No ore has 
been developed in Square Deal ground, 
but it is regarded as a valuable property 
because of its proximity to the Golconda. 


San Juan Shipments at Good Rate 
Despite Shutdowns 


Production from mines in San Juan 
County, Colo., continues at steady rate, 
although two of the smaller mines 
stopped producing. In May, Sunnyside 
shipped 100 cars of zinc concentrate; 
70 cars of lead concentrate; 13 cars of 
middlings, and 12 cars of iron concen- 
trate. Shenandoah-Dives shipped 24 
cars of concentrate, carrying gold, cop- 
per, silver, and lead. Colorado Mexico 
Mining Company shipped 9 cars of con- 
centrate carrying values in copper, gold, 
silver, and lead. Vertex and Altamont 
did not ship in May. The total of 228 
cars compares with 233 in April. 


& 
New Tariff Bill Signed 


President Hoover signed the new tariff 
bill at Washington on June 17, thus putting 
the readjusted rates voted by Congress into 
effect on June 18. In our issue of May 7, 
a table of the principal changes in metal 
rates was published. Of greatest sig- 
nificance to the mining industry, probably, 
were the increases in the rates on man- 
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ganese and the extension of the zinc tariff 
to low-grade zinc ore. The proposed tariff 
on silver, amounting to 30c..an ounce, .was 
dropped in the conference committee on 
May 21, after the House of Representatives 
had defeated it, although it was originally 
passed by the Senate. , 


C. & H. to Add Power Unit 
at Its Ahmeek Mill 


Calumet & Hecla Consolidated will 
increase its power facilities by erection 
of a plant at the Ahmeek mill, in the 
Michigan copper district. It will be 
supplementary to the main power plant 
at Lake Linden. A contract has been 
let to Stone & Webster, of Boston, who 
designed the plant, to erect the building 
and install the machinery. A 7,050-kw. 
high-pressure turbine will be installed. 
The power will be used for general pur- 
poses, both on the surface and under- 
ground. The work will be pushed to 
early completion. This is one of the 
few contracts the company has awarded 


outside firms, as Calumet & Hecla 
usually does its own work in this 
respect. 

Ei 


University of Utah Awards 
Six Mining Fellowships 


From a list of twelve applicants for 
fellowships in the department of mining 
and metallurgical research of the Univer- 
sity of Utah, the following appointments 
for the years 1930-31 are announced by the 
authorities of that institution: John Koster, 
Purdue University; D. W. Forsgren, Uni- 
versity of Utah; Glen Burgener, Penn. 
State College; Otha Clyde Jones, Univer- 
sity of Utah; Hillary W. St. Clair, Univer- 
sity of Utah; and Roger Loofbourow, 
University of Utah. 

Mr. Koster will continue in X-ray in- 
vestigations of minerals, and D. W. Fors- 
gren will be engaged to study the pos- 
sibilities .of producing weed eradicator 
from mineral waste. The remaining four 
fellows will be assigned to flotation and 
microscopic research departments, under 
R. E. Head, chief microscopist; A. L. 
Crawford, assistant microscopist; John 
Gross, metallurgist; W. E. Keck, associate 
professor of metallurgy; and R. L. Kidd, 
ore-dressing engineer. 





Decide to Equip Kansanshi 
for Copper Production 


London, June 19. — The Rhodesia- 
Katanga Company’s report, just re- 
leased, shows the intention of the com- 
pany to equip its Kansanshi mine for 
production. This property was reopened 
in 1927, after having been shut down 
since the War. It was one of the first 
copper producers in Northern Rhodesia, 
having produced a considerable tonnage 
from a single water-jacket furnace up to 
1914. When work was resumed, the 
company decided to attempt to prove 
sufficient ore for production on a large 
scale. The most recent estimate has 
shown about 1,500,000 tons of ore aver- 
aging 5 per cent copper. 

Tests conducted under the direction 
of A. E. Wheeler, consulting metallurgi- 
cal engineer of the company, have 
proved the Kansanshi ores amenable to 
modern treatment processes. Mr. 
Wheeler will design the plant. No an- 
nouncement is made as to its size. A 
branch of the Katanga-Benguela rail- 
road is planned to the property. It will 
involve laying 80 miles of railroad. The 
company’s net assets at present are 


£360,000. 
Recent development at Kansanshi has 
been favorable, the report indicates. 


Crosscuts driven on the 150 level reveal 
thirty fissures, with an aggregate width 
of 40 ft., that average 9.5 per cent cop- 
per and 1.5 dwt. in gold per ton. The 
large dolomite deposits have disclosed 
ore ranging from 9 to 13 per cent, with 
the schist orebodies near the fissures 
averaging nearly 4 per cent. Much of 
this ore will be available for extraction 
by open-pit methods, as contrasted with 
the underground mining that will have 
to be undertaken at most of the Rho- 
desian properties. 


New Tin Dredge Not to Start 


Talerng Tin Dredging, operating a 
property in Siam, will suspend all oper- 
ations indefinitely in view of the crisis 
in the tin industry. The company has 
just completed a new dredge, which has 
a capacity of 200,000 cu.yd. monthly, or 
about 780 tons of tin oxide a year. The 
directors of the company, which is one 
of the Anglo-Oriental group, feel, how- 
ever, that depletion of reserves under 
existing conditions would “serve no use- 
ful purpose.” 


Union Miniére’s Lubumbashi smelter, in the Belgian Congo 
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Main shaft of Combined 


Amethyst Lease at Creede 
Suspends Operations 


Since the recent sharp drop in silver, 
profits have been virtually wiped out 
at the Amethyst Lease, in the Creede 
district of Colorado, and the company 
has now suspended all operations ex- 
cept a little development work. Other 
operations at Creede are also feeling the 
decline in silver, and nearly all produc- 
tion has stopped. 

Creede is one of the few camps in the 
United States which produces ore 
valuable almost entirely for its silver 
content. Even with present low prices, 
about 90 per cent of the value of all ore 
mined is accounted for by the silver 
content. Lead comprises nearly all the 
rest. 

In 1929 the Amethyst Lease is re- 
ported to have produced 2,580 tons, with 
a gross value of $203,136.80, and net re- 
turns of $106,700.20, corresponding to an 
economic recovery of 52.5 per cent. The 
respective average grades per ton are 
$78.70 gross and $41.30 net. Nearly all 
of this was in silver with a few per cent 
in lead. The ore is of the oxidized and 
siliceous type. Development work was 
successfully prosecuted, and for the first 
few months of 1930 production was in- 
creased to 300 tons per month, although 
the average grade gradually decreased 
to 75 oz. silver per ton, with from 2 per 
cent to 3 per cent lead. In the middle 
of June shipments were suspended. 


Five Deaths Result From 
Accident at Climax 


Four men were killed immediately 
and three injured (one of whom died 
later) by a cave-in early in June at the 
Climax Molybdenum mine, at Fremont 
Pass, in Colorado. The accident oc- 
curred at the breast of the Phillipson 
tunnel, about 2,000 ft. from the portal 
and 450 ft. below the main workings. 
This tunnel is being driven for develop- 
ment purposes, and is expected to open 
up a large tonnage of ore. It has been 
in wet and heavy ground nearly all the 
way, and massive timbering has been 
used throughout. 

The night shift was finishing a round 
of holes, preparatory to loading them 
with dynamite, when the back suddenly 
gave way and several tons of rock 
smashed through the timber roof. It is 
understood that those injured were 





Metals, at Pioche, Nev. 


down below, under the timbers, while 
several others who were standing on 
the timber, but fortunately back of the 
cave-in, were not hurt. 

Several cave-ins had occurred previ- 
ously in the Phillipson tunnel, but no 
one has been injured heretofore. The 
12x12 timbers used have several times 
failed under the heavy rock pressure. 


Start Reopening Rico Line 


Reopening of the Vance Junction 
branch line of the Denver & Rio Grande 
Southern Railroad, which connects the 
silver-lead-zine district of Rico, Colo., 
with Utah smelters, has been begun. 
The Ames slide, which has covered the 
track for more than a year and has 
stopped direct shipment of ore from the 
camp, is now being removed. Occasional 
shipments of ore have been made by 
Rico mines over the long route, through 
Durango to Salt Lake. Rico Argentine 
recently shipped about 100 tons carry- 
ing high zinc and lead content. 


Round Mountain Activities 


With construction of the new Gold 
Hill Development cyanide plant under 
way, 4 miles from Round Mountain, 
Nev., the camp has become quite active. 
Under the direction of L. D. Gordon, 
the Thomas F. Cole interests have 
started a new two-compartment shaft 
on the Nevada Gold Porphyry holdings. 
Gold Zone, which adjoins Gold Hill De- 
velopment, is also sinking a new shaft, 
and Gold Hill Consolidated, to the 
north, is prospecting its ground. 

H. A. Johnson is in charge of con- 
struction of the Gold Hill Development 
plant, which is expected to be in opera- 
tion by Aug. 1. Concrete foundations 
have been laid and the crushing and 
grinding equipment has been installed. 
The cyanide tanks have been built. 
Capacity of the new plant will be 100 
tons of ore daily. 


Sarita Cyanide Plant Finished 


Construction of a 50-ton cyanide plant 
for the Sarita Mining & Power Com- 
pany, at Masonic, Calif., has been com- 
pleted. Collins Western Corporation, 
Inc., built the plant. 
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Pioche Railroad Purchase Is 
Step in Area’s Expansion 


Recent purchase of the Pioche Pacific 
Railroad, operating a 15-mile narrow-gage 
railroad between Pioche and Jackrabbit, 
Nev., by Bristol Silver Mines, is an indi- 
cation of expansion of mining operations 
in the Pioche. district by Bristol Silver, 
W. F. Snyder & Sons, Combined Metals 
Reduction, and other interests. The three 
organizations mentioned are closely allied, 
all the silver-lead-zinc ore that is produced 
at their mines being shipped to the Com- 
bined Metals concentrator at Bauer, Utah, 
for treatment. National Lead has a half 
interest in Combined Metals. 

Acquisition of the Pioche Pacific line is 
expected to result in a saving of from 75c. 
to $1 a ton for the Bristol company. Ore 
from its mine is transported to the railroad 
loading station at Jackrabbit by a 2-mile 
cable tramway. Ernest Neilson, for the 
last twelve years with the railroad, will 
remain in charge, according to E. H. 
Snyder, manager of both Bristol Silver and 
Combined Metals companies. 

Under the direction of Mr. Snyder, 
churn drilling has recently been done by 
Combined Metals over a wide area at 
Pioche. On the Bristol property, ore is 
being mined between the 500 and 1,200 
levels. No work has yet been done below 
1,200 ft., although the shaft has been sunk 
to 1,700 ft. 

At a point 10 miles southwest of the 
Combined Metals mine at Pioche, control 
of the Forlorn Hope and Pan American 
properties, in the Comet district, has been 
secured by International Smelting, W. F. 
Snyder & Sons, and J. E. Jones, West Vir- 
ginia coal operator. Shafts are being sunk 
to explore the Combined Metals bed, with 
which the large replacement orebodies of 
the Combined Metals mine are associated. 


Work Goes on at Spruce Mountain 
Pending Railroad Decision 


Development work on the properties of 
Missouri Monarch Consolidated, at Spruce 
Mountain, about 20 miles south of Tobar, 
Nev., on the Western Pacific Railroad, 
is being continued pending a decision on 
the construction of a branch railroad to the 
camp. No shipping is being done, however. 
Two tunnels are being driven—the Black 
Forest, at an altitude of 8,487 ft. above sea 
level, which is now in 3,200 ft. on the east 
side of the mountain, and the Broncho, at 
an altitude of 8,501 ft., which has been 
advanced 1,400 ft. on the west side. Portals 
of both tunnels are located so as to facili- 
tate loading in the case of railroad con- 
struction. 

Resumption of activities at the Monarch 
tunnel, 1,800 ft. south of the Broncho 
tunnel, will be started on July 1. The 
winze will be sunk from 200 to 400 ft. 
Under the present plan of development, the 
company will crosscut all the important 
vein systems on the property. 


Engels Stops Work at Calaveras 


Engels Copper has suspended work at 
the Calaveras Copper property, near 
Copperopolis, Calif., because of the low 
price of copper. Sinking of one shaft 
will be continued, however. Engels ac- 
quired the property about a year ago. 
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Nevada Quicksilver Output Now 
About 700 Flasks Monthly 


With the exception of the copper pro- 
ducers at Ely, the most profitable 
branch of Nevada’s mining industry 
today is quicksilver production. On 
June 15, 1930, production was at a rate 
of more than 700 flasks monthly. The 
important producers include the Nevada 
Quicksilver, B & B, Castle Peak, and 
Red Rock properties. Pershing Quick- 
silver, formerly one of the largest pro- 
ducers, has been closed since March, 
as the company has a stock of several 
hundred flasks of the metal on hand, 
which it preferred not to sell at the 
prices that prevailed earlier this spring. 
With the recent advance in the price 
to $120 a flask, operations may be 
resumed. 

Nevada Quicksilver Mines, largest 
producer in the state to date, has re- 
cently opened some high-grade cinnabar 
on its Juniper property. Production is 
consequently expected to be_ higher 
without any additions to the present 
capacity. The company now controls 
three mines, all at Antelope Springs— 
the Juniper, Montgomery, and Cinnabar 
mines. Total production to April 30, 
1930, was $490,385. Operating costs 
were $79,975 and development work in- 
volved an outlay of $244,909, leaving a 
gross profit of $166,501. The total cost 
of the property and plant equipment was 
$195,894, indicating that the company 
has virtually liquidated its entire capital 
expenditure since production started in 
September, 1928. 

In the same district, the adjoining 
Antelope Springs property has been 
leased to J. W. Hall, of Lovelock, and 
H. C. Newton and Sam Jay, of Los 
Angeles. Some high-grade ore is re- 
ported to have been developed, and in- 
stallation of a Gould rotary furnace has 
been ordered. Production is expected 
to be about 100 flasks monthly. 

B & B Quicksilver, operating a low- 
grade deposit near Mount Montgomery, 
Esmeralda County, is now handling 
about 140 tons of ore daily, having 
added a 4x60-ft. Gould rotary furnace 
and an improved cast-iron condensing 
system to its original 5-ft. kiln. The 
new furnace handles about 85 tons daily. 
Control of the property is now held by 
interests from Bakersfield, Calif. 

Castle Peak, operating 16 miles south- 
east of Reno and about 6 miles north 
of Virginia City, has paid two dividends 
since starting operations in September, 
1929. The company has 20,000 shares 
outstanding and both dividends have 
been $1 per share. Introduction of a 
new condensing system is expected to 
increase rate of production by about 
20 per cent. 

One prospect expected to come into 
production soon is the Bowers, operat- 
ing 15 miles southeast of Gold Circle. 
A Gould rotary is now being installed. 
A rotary furnace is also being installed 
on the Raymond Van Ness property at 
Spanish Springs, about 15 miles east of 
Manhattan. A new company has been 
formed to operate a promising prospect, 
15 miles south of Goldfield. Treadwell 
Yukon is still operating near Mc- 
Dermitt, but no statement as to pro- 
duction has been made recently. At one 
time it was announced that the mine was 
to be closed, but a new discovery was 
made and operations have since been 
continued by the company. 

A new district from which much is 
expected is Dunlap Canyon, a few 
miles east of Mina. Mina Mercury is 
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now under the control of Southern 


Mines, and a 25-ton rotary furnace is - 


being installed. The Leighton property, 
on which an exposure of rich ore occurs, 
has been taken over by Childers and 
Rudolph, who have also acquired the 
Hite property. Tonopah Hasbrouck 
has bought ground between the two 
properties taken over by Childers and 
Rudolph and is extending a tunnel to 
hit ore about 100 ft. under a 40-ft. shaft 
that showed 1 per cent ore all the way 
down. Two other prospects in Dunlap 


Canyon are reported to be under de- 
velopment. 


Tungsten Products Resumes 


Tungsten Products, operating the old 
Nightingale property, 40 miles south- 
west of Lovelock, Nev., is again operat- 
ing after a shutdown in April, caused 
by breaking down of machinery. A 
220-hp. Diesel engine and other machin- 
ery have been installed. The mill is 
now treating 200 tons a day, on three 
shifts. The mine is on two shifts, with 
40 men employed in mine and mill. 
Development work was carried on dur- 
ing the shutdown. 





C. & H. Starts New Drilling 
South of Cliff Shaft 


At its Cliff property in Keweenaw 
County, Mich., Calumet & Hecla Con- 
solidated has started drilling on the bot- 
tom level, half a mile south of the shaft. 
This is the first hole to the south, and 
it will be put down to great depth. Holes 
north of the Cliff and Phoenix shafts 
were both put down more than 2,300 ft., 
the greatest depth drilled in Michigan. 
A sump has been put in at the Cliff 
shaft and the surface plant is being pre- 
pared to sink the shaft 1,000 ft. deeper. 
Crosscutting to the various amygdaloid 
and conglomerate beds in the hope of 
discovering the parent lode, believed 
to have been the source of the copper 
in the rich Cliff and Phoenix fissures, 
will follow. 

At the company’s Centennial No. 2 
shaft, in which mining was started this 
year, about 400 tons of ore is being 
hoisted daily. Ground in the area near 
the bottom of this shaft was opened by 
the South drift on the No. 43 level from 
the North Kearsarge No. 1 shaft. Much 
interest is being taken in this develop- 
ment of the Kearsarge lode, as the bot- 
tom level is in the old Wolverine mine 
area. 
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The new power plant nears completion at Roan Antelope, Northern Rhodesia 


San Nicolas Closes Mill 


Operations have been suspended at the 
300-ton flotation plant of San Nicolas Min- 
ing & Milling, near Vicente Guerrero, 
Durango, Mexico, and only a small amount 
of development work is being undertaken 
in the mine. Even this work will be sus- 
pended unless the metal market improves, 
according to Henry B. Hanson, resident 
superintendent of the plant. The company 
had planned on installing a cable tramway 
from its San Francisco mine to the mill, 
but a provisional contract for erection of 
this unit had to be revoked when the drop 
in the silver market caused directors of 
the company to decide to postpone the ex- 
pansion program. 


Moscow Exploring Two Levels 


Moscow Silver continues exploration 
of its property in the Star district, near 
Milford, Utah, on the 900 and 1,600 
levels, and is shipping occasional car- 
loads of ore from development work. 
Two carloads were shipped late in May. 
On the 1,600 level, the company is ex- 


ploring the Mammoth fissure zone for 
downward continuation of the Moscow 
oreshoots in the central area of the 
property, and to the north a drift is 
following the Silver Bed in the hope of 
picking up an extension of the Red 
Warrior orebody. On the 900 level, the 
chief development work is a drift in 
highly mineralized territory, formerly 
developed at 1,100 ft. Leasers are driv- 
ing a drift to open up the Old Glory 
stope. 


Mazatlan Smelter Closed 


Because of the decline in production 
from mines on-the west coast of Mexico, 
as a result of the drop in the price of 
metals, operations have been temporarily 
suspended at the lead smelter of the 
Compafiia Mexicana de Minerales, at 
Mazatlan, Sinaloa, Mexico. The plant 
has a capacity of about 100 tons of charge 
daily. Offices of the company will re- 
main open in the hope that conditions 
will improve within a few months and 
that shipments to the smelter may be 
resumed. 
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At the Boliden mine of Skelleftea Gruv Aktiebolag, near Ronnskar, Sweden, which is now ship- 


ping ore to its new copper smelter. 


right is part of the open cut, with stripping operations in progress. 


Princeton Geologists Plan 
11,000-Mile Trip 


An 11,000-mile trip throughout the United 
States constitutes the plan for the fifth 
annual expedition of the International 
Summer School of Geology and Inter- 
national Resources, according to an an- 
nouncement made by Dr. Richard M. 
Field, of the Department of Geology of 
Princeton University, who will direct the 
trip. The party will be composed of 
twenty-three men, including five distin- 
guished geologists and mineralogists from 
the United States and Europe. 

The party will leave Princeton on June 
25 in a Pullman car especially designed 
to accommodate the party and its work. 
According to the program, the work will 
keep the expedition in the field until Aug. 2. 
Twenty-one stops are on the itinerary, the 
principal localities to be visited being Johns- 
town, Pa., St. Louis, Tulsa, Fort Worth, 
the Grand Canyon, San Francisco, Coeur 
d’ Alene, Butte, Anaconda, Big Horn Basin, 


Colstrip, St. Paul, Hibbing, Duluth, De- 
troit, Chicago, and Niagara Falls. The 


main purpose of the study at these various 
points will be to give a practical demon- 
stration of the relation of geology to nat- 
ural resources and problems of their utiliza- 


tion. Specific subjects for study are: Fuel 
and power; structural materials, both 
metallic and non-metallic; climate and 


agriculture; physiography ; 


and transporta- 
tion and trade. 


Beralt Completes New Mill for 
Portuguese Tin-Wolfram Ore 


Construction of the new 120-ton mill 
of Beralt Tin & Wolfram, near Silvares, 
Portugal, has been completed and the 
new cable tramway built by Ropeways, 


Ltd., has been put in service. In addi- 
tion to the mill, the company has 
installed three Petter oil engines, gen- 


erating 440 hp., and two new air com- 
pressors with a total capacity of 1,850 
cu.ft. Developments in the mines have 
been favorable, and the company esti- 
mates costs at £70 per ton of wolfram, 
including all administrative and shipping 
charges. Tin can be produced profitably 
at £120 per long ton of fine tin. 


a 
Tombstone Ex. Mine Optioned 


An option on the Tombstone Extension 
lead-silver mine, in the “No Account” dis- 
trict, 2 miles southeast of Tombstone, Ariz., 
is reported to have been given to the 
Guggenheim interests, of New York. The 
property is an old one, but it was recently 


shaft headframe. 


reopened by a syndicate having a capital- 
ization of $100,000 and consisting of H. 
d’Autremont, of Tucson; C. d’Autremont, 
of Chicago; and W. E. Holt and H. W. 
Hasselgren, of Tombstone. About 25 tons 
of ore daily has been shipped from recent 
development work. A _ new strike was 
recently reported in sinking the shaft at a 
depth of 142 ft. 


McIntyre Porcupine to Build 
2,000-Ton Flotation Plant 


McIntyre Porcupine Mines, second larg- 
est gold producer in the Porcupine district 
of Ontario, will build a 2,000-ton flotation 
plant to replace the present 1,500-ton 
cyanidation mill. This decision has been 
reached following extensive experimental 
work in a 200-ton pilot mill constructed 
last fall. J. J. Denny, superintendent of 
the McIntyre mill, is responsible for the 
evolution of the process, which represents 
a radical departure in the treatment of 
Ontario gold ores. Cost of constructing 
the new plant is not known as yet, but it 
will be built near the No. 11 shaft, now 
the main hoisting unit, north of Pearl Lake. 
The present mill is south of Pearl Lake. 
Production, now about $4,500,000 annually, 


is expected to range between $5,500,000 
and $6,000,000. 


Leasers at Work in Tonopah 


Despite the low price of silver, a total 
of 26 leasers are now at work. in the 
Tonopah Belmont property, at Tonopah, 
Nev. The first carload shipment of ore 
under the leasing system was made on 
June 16, by Truscott & Wiley, who are 
reported to have opened a 5-ft. shoot of 
shipping-grade ore. Three other leasers 
are working in good grade ore, but they 
have not yet shipped any material. The 
ore will be sent to the Desert mill, at Mil- 
lers, Nev. 

S 


Will Survey Ontonagon Area 
Held by Mohawk 


A dip-needle survey’ of Michigan mine 
lands in Ontonagon County, Mich., which 
will be made this summer for Mohawk 
Mining by field men of the Michigan Col- 
lege of Mining and Technology, should be 
of valuable assistance to Mohawk in plan- 
ning future development of the Butler and 
other lodes. The survey will cover about 
a mile square. Sinking in “E” shaft at 
Michigan is down to the 11th level. The 
ground still is quite badly faulted and 
requires considerable timbering. This is 
slowing up the work of lowering the shaft. 
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Con. Coppermines Continues 
Shipping 3,150 Tons Daily 


Consolidated Coppermines, operating in 
the Ely district of Nevada, continues 
to mine and ship the maximum tonnage 
provided for in the existing contract 
with Nevada Consolidated to the lat- 
ter’s metallurgical plants at McGill— 
3,000 tons of 1.2 per cent porphyry ore 
and 150 tons of 8 per cent direct-smelt- 
ing ore daily. Consolidated Copper- 
mines has equipped its mines to produce 
triple this tonnage were metallurgical 
facilities available. The company has been 
considering construction of a concentrator 
and smelter of its own. 

All the porphyry ore is now being 
hoisted through the new Emma-Nevada 
shaft, sunk and equipped within the last 
three years, and the smelting ore is com- 
ing from the Alpha shaft. Operations at 


the Morris-Brooks, Old Glory, and 
Richard shafts have been completely 
suspended. Development work done 


since the issuing of the annual report in 
the middle of April is said to have con- 
tinued to yield favorable results. 
Porphyry ore reserves have been in- 
creased about 2,000,000 tons to 32,000,000 
tons, or an addition in two months of 
two years’ supply at current rates of ex- 
traction. Churn drilling is still in 
progress and further additions to re- 
serves are expected, as estimates include 
only ore blocked out, whereas ore has 
been struck in several isolated holes. 
High-grade ore has been struck in sev- 
eral faces from the Alpha shaft and drifts 


are being driven into Richards shaft 
territory. 


Big Jim Retimbering Shaft 


Work of retimbering the Big Jim shaft, 
near Oatman, Ariz., is now down to about 
250 ft. and will be continued until the 
300 level station is reached. The shaft 
timbers were destroyed by fire during the 
period when United Eastern operated the 
property. When the 300 level is reached, 
the company intends doing development at 
that level and also at greater depth through 
existing winzes. The mine has not been 
worked below 600 ft. 

At the neighboring Tom Reed mine, the 
crosscut on the 1,100 level has been driven 
more than 400 ft. toward the high-grade 
gold ore opened up at 950 ft. A heavy 
water flow is hampering operations some- 
what, although the company’s pumping 
equipment is sufficient to handle the volume 
of water. The 950 level has been con- 
nected on the east with the 1,000 level of 
the United American workings, and better 
ventilation is therefore available. 
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Mackay Metals Hopes to Cut 
Ore Below Present Bottom 


Operations of the Mackay Metals 
property, near Mackay, Idaho, are being 
centered on driving of the new Cossack 
tunnel to cut the ore-bearing formation 
600 ft. below the 1,000 level, the deepest 
level in the mine at present. Some cop- 
per ore is being mined in the upper 
workings and is either being treated in 
the flotation plant or shipped direct to 
the smelter. ‘Che Cossack tunnel is now 
near the point where raising will be 
started. Sinking from the 1,000 level 
will be undertaken simultaneously to 
expedite the work. Completion of this 
tunnel, which has now been driven about 
6,000 ft., will enable a reduction in 
operating costs and will permit explora- 
tion of the ore zone at greater depth. 
Some mineralization has already been 
struck in the face of the tunnel. 

The Mackay Metals property, for- 
merly known as the White Knob or 
Empire Copper, has been the most pro- 
ductive copper mine in Idaho. After 
being exploited for about forty years by 
various interests, it was acquired in 1928 
by a syndicate composed of A. J. 
Anderson and W. E. Narkaus, British 
Columbia mining men, and Chase Clark, 
Mackay attorney, who organized the 
present company. Recently, W. E. 
Hayes, of California, has been elected 
president. J. R. Weber is general 
superintendent. : 

After rehabilitating the property, the 
present company proved the continuation 
of ore to greater depths by drilling. In 
1929, a total of 66,573 tons of ore was 
mined and 20,000 tons of concentrate 
and crude ore was shipped to smelters 
for treatment. Total value of produc- 
tion was about $497,000. A 3-mile cable 
tramway is used to connect the upper 
workings of the mine with the mill, 
which is on a railroad siding. 

Several stopes have been opened on 
the 1,000 level during the last year. The 
orebodies occur on a granite-limestone 
contact and are not usually connected. 
The average grade of ore is better than 
3 per cent copper. In addition, the 
company has a body of oxidized mate- 
rial, carrying 2 per cent copper, which 
has been proved by several tunnels to 
be of considerable size. 


& 
Oploca Installing New Pumps 


Sinking of the new Pacheco shaft has 
reached a point 140 m. below the Oploca 
tunnel, in the Chocaya silver-tin district, 
Bolivia, according to the annual report 
of Compafiia Minera y Agricola Oploca, 
recently released. New pumps are being 
installed on the No. 23 level to permit 
unwatering of the mine and continua- 
tion of shaft sinking. At present about 
90 liters per second, or 1,400 g.p.m., is 
being handled by the pump installation 
in the mine. Development of the 
Colorado oreshoot has been completed 
on the Nos. 20 and 21 levels, and it has 
been found to compare favorably at 
these depths with ore on the levels 
above. 

Ore reserves in the Oploca properties 
totaled about 219,000 metric tons of ore, 
containing 9,390 tons of fine tin. at the 
end of 1929. Although production last 
year averaged about 250 tons of ore 
daily, the company has curtailed output 
20 per cent in agreement with the policy 
of the British Tin Producers’ As- 
sociation. 
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Compressor plant at mouth of Mackay 
Metals mine, in Idaho 


Isle Royale Tailing Area 


A plant to pump the tailing from the 
Isle Royale Copper mill, near Portage 
Lake, Mich., to the eastern edge of the 
present deposit has just been completed. 
Tailing formerly ran by gravity into the 
lake, but the available area has now 
been filled and the company has been 
forced to elevate its tailing to a tract of 
land that it owns. Machinery is being 
installed in the mill for dewatering the 
coarser tailing, which will be stacked 
north of the mill. Changes and in- 
stallations in the mill to permit this 
classification as well as increased re- 
grinding with flotation treatment will 
take until fall or possibly even early 
next vear. 


Find Copper Near Stikine River 


Boats going up the Stikine River are 
well loaded with prospectors as a result 
of the discovery of a 30-ft. vein, grab 
samples from which are reported to 
assay $49.44 in copper and $3.20 in gold 
per ton. George Drapich, an old Yukon 
miner, made the discovery, which is on 
the west bank of the Stikine, about 100 
miles above Wrangell, Alaska. More 
than 30 claims have already been lo- 
cated. -Mr. Drapich is making a trial 
shipment of 15 tons. 


Seven Troughs Testing Mill 


Most of the machinery in the new 
Seven Troughs Gold mill, at Lovelock, 
Nev., has been turned over for testing. 
The cyanide tanks have been filled with 
water to soak and stop leakage before 
filling with solution. Operation of the 
entire 100-ton plant is expected to start 
on July 1. 


Bassett Talks to Michigan Section 


W. H. Bassett, president of the A.I.M.E., 
delivered the principal address at a meeting 
of the Upper Peninsula of Michigan sec- 
tion of the Institute, held in Houghton, 
Mich.. on June 11. William Kelly, of 
Iron Mountain, is chairman of the section. 
The attendance at the meeting was large, 
and included many members’ wives. 





Tocopilla Will Build Mill 
at Panulcillo Properties 


Sampling of the Inagotable mine, in the 
Panulcillo group: of properties that Toco- 
pilla Mining has acquired in Coquimbo, 
CRiile, has shown an orebody large enough 
to justify construction of a 100-ton flota- 
tion plant. The mill is being built to per- 
mit expansion of capacity in case develop- 
ment on levels other than the two now un- 
watered indicates an increase in reserves. 
Only the Inagotable ore has been taken 
into account in constructing this plant, 
although several other properties are in- 
cluded in the group. The San Gregorio 
tunnel is also being cleaned out. On the 
Panulcillo dumps are 700,000 tons of low- 
grade ore, which the company may be able 
to treat profitably. 

At the Tocopilla mines, in Antofagasta, 
ore reserves are now estimated at 55,150 
metric tons averaging 15 per cent copper 
and 135,850 tons of about 4 per cent copper. 
Capacity of the milling plant has been 
increased to about 250 tons daily, by the 
addition of a third Traylor ball mill and 
K & K flotation equipment. The plant 
now makes a recovery of 91 per cent of 
the total and 95 per cent of the sulphide 
copper content. 


Mellon Institute Plans New 
Research Building 


The Mellon Institute of Industrial Re- 
search, at Pittsburgh, Pa., will increase its 
facilities by the construction of a new 
building. The new structure will be 
designed on classical lines—a plain, simple, 
but massive, structure, surrounded by 
columns. The present home of the Insti- 
tute, completed in 1915, given by Andrew 
W. and Richard B. Mellon, was expected 
to provide adequate space for growth for 
many years; but for ten years the In- 
stitute has had a waiting list of companies. 
often almost as long as the roster of 
companies whose problems were being in- 
vestigated. 

In addition to providing more labora- 
tories, the new building will give more 
commodious quarters for the general de- 
partments. A new library is planned to 
accommodate 250,000 volumes. The present 
department of research in pure chemistry 
will be expanded and facilities for pure 
research in other branches of science will 
be provided. Much more elaborate chemi- 
cal engineering laboratories will be avail- 
able in the new building. The fellowships 
in each specific field will be grouped in 
suites of rooms, so that the best use can 
be made of general apparatus adapted to 
their needs. Certain rooms will be equipped 
for specialized phases of experimental 
technique, such as electrochemistry, spec- 
troscopy, low-temperature studies, radia- 
tions, and high-pressure experimentation. 
Other special features to be included are 
a large lecture hall, a dining hall, an indus- 
trial fellowship museum, and an _ under- 
ground garage. 

The new laboratory structure, about 
300x400 ft., will be seven stories high, 
with monolithic columns along all four 
sides. Its main entrance, on the third floor, 
will be reached by steps extending along 
the entire front of the building. The 
laboratories will face on interior courts. 
The design of the new building will be 
such that additional laboratory suites can 
be constructed in the interior courts with- 
out marring the beauty of the general 
appearance and without interfering in any 
way with the original laboratory units. 
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C. M. & S. Prepares to Drive 
New Tunnel at Molly Gibson 


Consolidated Mining & Smelting is 
making preparations to reopen its Molly 
Gibson mine, near New Denver, B. C., 
which, except for small production by 
several different groups of lessees, has 
been idle since 1918. The mine is 
equipped with the usual mining machin- 
ery and a small mill. During the War, 
Consolidated took out a _ considerable 
tonnage of ore, carrying principally gold 
and silver, accompanied by pyrite and 
sometimes small amounts of galena and 
sphalerite. The company is building a 
new camp, lower down the mountain, 
and a flume to bring water for power 
and milling purposes from Kokanee 
Creek, preparatory to driving a new 
tunnel, which is expected to.cut the 
vein 1,800 ft. from its portal and about 
1,000 ft. below the old workings. The 
vein will be explored from this level. 

Through agents, Consolidated has 
taken up a considerable number of 
claims along Cultus Creek, a tributary 
to Kootenay Lake, where it is develop- 
ing the Iva Fern group, having previ- 
ously acquired an option on the stock of 
Iva Fern Mines. The company has 
closed its camp at Cedarvale, having 
gained the information sought on the 
deposit of phosphate of lime there, and 
has transferred the men to other points 
on the same belt of phosphate-bearing 
rock. The company has resumed the 
development of the Emerald group, on 
Sibola Mountain, where it has been ex- 
poring a promising deposit of silver- 
lead-zinc ore during the last two seasons 
by three .adits on the side of the 
mountain. 


Asbestos Plants in Africa and 
Canada Forced to Close 


Because of the fall in the price of 
asbestos, operations at plants in Canada and 
Africa, the two principal producing centers, 
have been curtailed. In Canada, the As- 
bestos Corporation has closed four of its 
mills in Quebec and has put the other two 
on half capacity. The company plans to 
carry on essential development and geo- 
logical work, provided holders of the gen- 
eral mortgage bonds consent to postpone- 
ment of the payment of interest and sink- 
ing fund charges, thus permitting the com- 
pany to use its available cash resources. 

African Asbestos Trust, which had been 
producing from a pilot plant in the Caro- 
lina district, Transvaal, has suspended all 
operations. The company had a _ large 
acreage under control, which it acquired 
for £350,000, and reserves of asbestos were 
estimated at 206,000 tons by W. F. H. 
Dudgeon in June, 1929. 


New Mill for Hornsilver, Nev. 


Construction of a mill at the Calavada 
Mining property, Hornsilver, Nev., is 
planned by Ohio Mines, which recently 
took over the mine. The company is backed 
by Cincinnati interests. A power line will 
be extended to the property from the 
Nevada-California Power Company, at 
Goldfield, a distance of 28 miles. Estimates 
had been prepared for Diesel power also, 
but the transmission line was believed more 
economical in the end because of the neces- 
sity of trucking fuel oil for a Diesel 


plant. Total cost of the mill and power 
line is estimated at $82,000 by Albert Sil- 
ver, metallurgical engineer, of Tonopah, 
who designed the plant. 


Base Metals Delays Increase 
in Mill Because of Market 


Although development has added to the 
lead-zinc ore reserves of Base Metals Min- 
ing in the Monarch mine, at Field, B. C., 
capacity of its new 350-ton concentrator 
will not be increased at present, because 
of the low prices of metals. Actually, the 
plant has a coarse-crushing capacity of 500 
tons daily and has been built so as to per- 
mit increasing the tonnage to that figure 
by a few minor additions to the grinding 
and flotation sections. 

Reserves of ore, which were about 400,- 
000 tons when production started last 
November, are now said to be close to 
500,000 tons. The West Monarch orebody 
is thicker and of better grade in new faces 
opened up to the west. Lead predominates 
in the lower part of the deposit, and zinc 
in the upper. At present only the lead 
concentrate is being shipped regularly, find- 
ing a market at the A: S. & R. smelter at 
Selby, Calif. 


Omineca Dredge Ready After 
Long Delay in Shipping 


George W. Otterson, placer operator of 
Seattle, Wash., is completing erection of 
a dredge and will be ready to operate on 
the Otterson leases, Manson Creek, in the 
Omineca district, B. C., late this month. 
The machinery for the dredge has been 
en route from the railroad, a distance of 
180 miles, for the last five years, owing 
to unfortunate delays caused by early thaws 
on the trail. The dredging ground is 
known to carry pay dirt, but in the past no 
machinery has been available for working 
it. Pay material is distributed through the 
ground, which has a depth averaging from 
12 to 16 ft. 2 


Granby Drops Option on Hanna 


Granby Consolidated has relinquished its 
option on the Hanna group of sixteen 
claims, adjoining its own Hidden Creek 
mine, near Anyox, B. C. A Radiore survey 
of the Hanna group was made, and sub- 
sequently some diamond-drill holes were 
put. down. Development at the Bonanza 
mine of the company, in the same district, 
continues favorable. Ore is shipped to 
Anyox over a cable tramway. 


Canadian Copper Expansion 
to Reach Peak This Year 


In 1929, Canada’s production of cop- 
per was about 124,000 tons, the highest 
output on record. By the end of 1930, 
the Dominion’s copper industry will be 
in a position to produce 275,000 tons 
annually. This tremendous increase 
will be made possible by the completion 
of construction work at the Frood, 
Flin Flon, Noranda, and Sherritt Gor- 
don properties. As no other important 
additions to Canada’s copper-producing 
capacity are now under way, at least a 
temporary halt will probably be made 
in the expansion of the industry when 
the 275,000-ton mark is reached. Re- 
cent copper discoveries at Opemiska and 
Great Bear Lake indicate that it may 
be only temporary. 

The accompanying table lists ore 
reserves, present output, and potential 
capacity of the six important Canadian 
copper mines. In addition to these 
mines, properties that will probably 
contribute to Canada’s copper output 
include the Amulet, Abana, Aldermac, 
and Waite-Ackerman-Montgomery, in 
Quebec: the Treadwell Yukon, Sud- 
bury Basin, and Falconbridge Nickel 
properties, in Ontario; the Mandy mine, 
in Manitoba; and the Coast Copper 


mine, in British Columbia. Their ad- 
dition to the production of the six 
major properties is not likely to be 
very large, particularly since the four 
Quebec mines will probably ship to the 
Noranda smelter, and their output will 
therefore be included in the 50,000-ton 
capacity of that plant. 

Data used in compiling the ore re- 
serves are all official figures for 1929, 
with the exception of those for the 
Britannia mine, for which no estimate 
has been made since 1926. Inasmuch as 
mill capacity at Britannia has recently 
been increased, the assumption that the 
amount of copper contained in the ore 
reserves has at least been maintained is 
a fairly safe one. Actually, a cam- 
paign of exploration is now under way 
that.may result in adding 1,400 ft. of 
depth to the orebodies and thus effect- 
ing a very large increase in reserves. 
In several cases—notably the high-grade 
reserves of International Nickel’s Frood 
mine, and Hudson Bay’s Flin Flon 
property—substantial additions to pres- 
ent reserves are expected, but even 
without them the total of more than 
5,000,000 tons of copper contained in 
the present reserves assures almost 
twenty vears of life to Canada’s copper 
industry at the proposed rate of exploi~ 
tation. 





Copper 
Ore, Grade Content, ——Output, Tons—— 
Company Tons (Per CentCu) Tons 1929 Potentia 
) 
i MMI soos cinch { ,43-562.000 3.62, 3:38S'870; 40.000 (0) 120,000 
J 3.426.000 7.53 247.977 | 
PEAS SUR We dgke seams Siewacks 000.000 2 60, > J, (a) A a 
Noranda | 3000, 0.000 25,800 50,000( 
238,000 1 2,380 | 
DS a ee ee ee 18,000,000 1.71 See lleyees 15,000 
So a ee rere te 14,341,970 1.81 259,600 30,400 32,500 
Sieeevitt Gonddow.. .. .. .c. ee en 5,254,500 2.2 TORO. aueincus 15,000 
MEN Ck araxton tht Neeaks 10,000,000(b) 1.3 (0) 130,000 21,500 25,000 
ER Se Sania nace an cavinae Gites ee wd ives ceeaanean 5,102,033 117,700 257,500 


(a) Includes custom ore. (b) Estimated. 
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Witwatersrand Shatters All 
Output Records in May 


Johannesburg, June 14, 1930.—In May, 
the Witwatersrand district produced 
more than 900,000 oz. of gold. This out- 
put sets a new high-water mark for 
monthly production and indicates what 
the improvement in the native labor 
situation has done for the mining compa- 
nies. The previous record for the entire 
province of Transvaal was 889,601 oz., 
including about 40,000 oz. of gold from 
mines outside the Watwatersrand. 
Figures for these mines in May are not 
available, but when they are added, in- 
dications are that total production for 
the province was almost 60,000 oz. more 
than has ever before been recorded in 
any one month. As the first quarter of 
the year had already shown a substan- 
tial improvement over 1929, the predic- 
tion that the Rand will produce at least 
10,000,000 oz. of gold and all Transvaal 
more than 10,500,000 oz. in 1930 appears 
a conservative one. In 1929, Rand pro- 
duction was 9,980,713 oz. and Transvaal 
production reached the record total of 
10,414,066 oz. 


. . Government Areas, largest pro- 
ducer of the Rand mines, reflected the 
general prosperity of the district. 
Preliminary estimates for profits in May 
place the net at about £240,000, which 


Roan Increases Rate of 
Mine Development Work 


London, June 18. — Roan Antelope is 
now driving about 2,700 ft. of mine 
openings monthly, or at the rate of 
about 6 miles a year, thus insuring 
availability of sufficient stopes to supply 
the 5,000 tons of copper ore daily that 
will be required by the flotation plant 
now being built and expected to be in 
operation in 1932. The increased speed 
of the mine work is due largely to the 
rapidly growing efficiency of the colored 
labor employed. Doubts had been cast 
on the ability of the Northern Rhodesian 
workers to accustom themselves to mine 
work, and this improvement is therefore 
regarded by mine executives with more 
satisfaction than the increasing numbers 
of men available. The Roan issue of 
£1,500,000 in 7 per cent debentures has 
been completely subscribed for, insuring 
adequate capital for the construction 
program, which is making excellent 
progress. 


. . The temporary 1,250-kw. power 
plant at the Mufulira Mines property is 
now in commission, and work has been 
started on construction of the permanent 
plant, as well as sinking of the new 
main operating shaft. At the Chambishi 
property, owned by Rhodesian Selection 
Trust, which is controlled by the 
same interests as Roan Antelope and 
Mufulira, drill hole No. 35, the deepest 
vet put down on the property, cut 25 
ft. of ore at a depth of 1,180 ft. The 
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_is the greatest monthly profit ever ob- 


tained by a Rand mine: Last year the 
mine’s average monthly profit was about 
£225,000. 


. Steps are now being taken to 
secure the continuation of the tremen- 
dous output of the Rand. The Union 
of South Africa government has an- 
nounced the appointment of a Low- 
Grade Mines Commission, which will be 
composed of representatives nominated 
by the Transvaal Chamber of Mines, the 
mine workers, and the Union govern- 
ment. This commission will deal with 
the problem of making possible the 
treatment of the 440,000,000 tons of 
junore that Sir Robert Kotze_ has 
estimated are contained in the Rand 
deposits. It carries from 3.5 to 4.5 dwt. 
in gold. 


At the annual meeting of South 
African Townships, the holding company 
of the Bailey interests, the chairman of 
the board of directors explained the 
reason for the failure to declare a divi- 
dend in 1929. He stated that the direc- 
tors pursued a cautious policy in con- 
serving the company’s cash reserves 
because of the world-wide financial de- 
pression of 1929. The company paid a 
dividend of 10 per cent in 1928. Its chief 
interests are in South African tin, dia- 
mond, and platinum mines and Rho- 
desian gold properties. 


ore averages 6.85 per cent copper and is 
the highest grade found at Chambishi 
over so great a width. The hole is 
about 1,000 ft. southwest of No. 23, 
which cut 55 ft. of 3.63 per cent copper. 
Drilling at Baluba, which adjoins the 
Muliashi area of Roan Antelope on the 
east, has been stopped by Rhodesian 
Selection Trust, and the drills are 
being sent to other of its grants in the 
N’Kana Concession. About thirteen 
holes in all were put down at Baluba, 
and all but three cut ore of about the 
same grade as at Roan Antelope. 


. . Rhodesian Anglo American is 
issuing 600,000 shares which will be 
offered to stockholders at 30s. each. 
Anglo American of South Africa is 
underwriting the entire issue without 
commission. The funds are being raised 
to extend the company’s interests in 
Rhodesian copper companies. 


. Sir Edmund Davis, who is 
interested in nearly all the Rhodesian 
companies, recently made the interesting 
estimate that by the end of 1930, drilling 
would have proved the existence of a 
total of 585,000,000 tons of ore, averag- 
ing 4.25 per cent copper. Operating 
costs, one of the biggest bones of con- 
tention in current discussions of the dis- 
trict, he puts at £37 10s. (8.13c. per Ib.), 
cif. European ports, per long ton of 
copper of “best selected grade.” Roan, 
N’Kana, and Mufulira will enter produc- 
tion in that order, he believes, and their 
initial production will be at the rate of 
about 190,000 tons annually. 


Steady Increase in Stocks 
Worries Tin Producers 


London, June 14.—Hopes alternate with 
fears in the immediate tin position. All 
the important tin producers appear to 
be co-operating amicably in the restric- 
tion program, and yet stocks of the 
metal continue to increase. At least 
five unfavorable points are mentioned in 
connection with the present situation: 
(1) All Chinese-owned tin mines are not 
in the scheme. (2) New companies, 
which have just equipped their proper- 
ties and which cannot be_ prevented 
from starting production, are adding 
their output to supplies. (3) Investiga- 
tions in the United States are reported 
to have indicated that, owing to de- 
pression in the automobile industry, 
consumption of tin in the United States 
this year will hardly exceed 62 per cent 
of consumption in 1929. (4) Some tin 
authorities predict a fall in the price 
to £120 a long ton, and of course these 
bearish utterances have a bad effect on 
the consumers. (5) The big problem is 
the unknown extent of stocks in the 
East. 


All is not gloom, however. 
Some firms have been buying tin, which 
is considered evidence that they believe 
the bottom has been reached in the de- 
cline of the price. More than 1,000 tons 
of metal have been bought in the Lon- 
don market during the last week, with 
the result that the price has rallied to 
£139 a long ton. A new restriction plan 
has been proposed. Instead of spread- 
ing a 20 per cent curtailment program 
over a year, as is now the practice, the 
new plan is to shut down plants all over 
the world for two entire months, with 
the expectation that stocks will be com- 
pletely liquidated in that period. <A 
special committee, with representatives 
from every important tin-producing 
country, has been appointed. v. 
Stephens, F. A. Mair, John Howeson, 
Antenor Patifio, Martinez Vargas, F. G. 
Houwert, and Van den Broek are 
included in the membership, represent- 
ing Nigeria, Malaya, Bolivia, and the 
Dutch East Indies. 


Stockholders of Kagera (Uganda) 
Tinfields have accepted the offer of pur- 
chase made by Billiton, one of the two 


leading Dutch enterprises. Kagera has 
prospecting licenses over 330 square 
miles in the Uganda Protectorate, 
Africa, and is shipping ore from 
Mwirasandu. 

. Some shareholders in the 


smaller nitrate companies are protesting 
against the Cosana scheme, which would 
consolidate the entire industry into one 
organization. They allege that in addi- 
tion to the £75,000,000 of ordinary stock, 
an issue of £47,000,000 in debenture 
stock will be necessary to finance the 
enterprise in accordance with the’ terms 
originally outlined. As for dividends, 
they point out that £4,360,000 in prior 
charges will have to be met out of 
profits annually before dividends on the 
ordinary stock can be considered. 
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MARKET AND FINANCIAL NEWS 


- 


U. S. Lead Production Shows 
Large Drop in May 


Lead production of the United States 
showed a substantial drop in May, but 
so did shipments, and the American 
Bureau of Metal Statistics reports a 
consequent increase of about 7,600 tons 
in reported stocks. Although the out- 
put in May was only 3,000 tons less 
than in April, the fact that May is a 
longer month resulted in a decline of 
almost 10 per cent in the daily rate 
from 1,853 tons in April to 1,703 tons 
in May. In January, the daily rate of 
lead production was 1,613 tons, but with 
that exception the May rate is the low- 
est of the last two years. 


U. S. Production, Refined Lead 
(Short Tons) 


Month 1929 1930 
UNS bo n.d 3 os Makaadiea 63,165 49,991 
UN a oo ccd bcd cena 55,546 54,125 
WOMEN a5 o:e'ei wae gumsdnss 61,110 56,552 
, eee ee 58,040 55,547 
MOMs aed ae os ee anaes 63,632 52,818 


U. S. Stocks and Shipments, Refined Lead 
(Short Tons) 








April May 

Production: 
Domestic ore.............. 55,547 52,818 
Secondary and foreign...... .520 6,352 
BHO ned eis ans dence 64,067 59,170 
Stockfatjbeginning........... 42,469 42,015 
ROUMIONIIIN S 6v6 cc See ews me 106,536 101,185 
POOR DEME eee ye acseseens 42,015 49,638 
Shipments by difference 64,521 51,547 





Shipments reported.......... 64,100 51,871 


Silver Figures Still High 


Production statistics for silver, al- 
though they indicate a drop from last 
month’s figures, still show an output 
that is not far below last year’s averages. 
Total world figures for March show a 
production of 18,343,000 oz., compared 
with 21,849,000 oz. in February and 
16,653,000 oz. in March, 1929. Mexican 
production in March was 8,844,000 oz., 
compared with 12,717,000 oz. in Feb- 


ruary and 6,855,000 oz. in March, 1929. 
Figures are also available for May out- 
put from several countries. The figures 
in parentheses are April output. They 
include the United States, 4,375,000 oz. 
(4,627,000) ; Canada, 1,584,000 (1,705,- 
000); Peru, 1,959,000 (1,467,000) ; and 
Australia, 706,000 (646,000). 


World Zinc Output Down 


Figures on world production of zinc 
in May, just released by the American 
Bureau of Metal Statistics, show a total 
of 100,173 tons produced by reporting 
countries, as compared with 98,691 tons 
in April. Due to the longer month, 
however, the daily rate is down from 
3,289 to 3,231 tons. March output was 
105,253 tons. Production of some of the 
leading countries in May, April figures 
being given in parentheses, follows: 
United States, 43,991 (43,080) ; Canada, 
9,204 (9,679) ;Germany, 10,060 (9,710) ; 
France, 9,223 (9,009); and Australia, 


5,312 (5,133). 


ee 


Canadian Mineral Output 
Continues to Increase 


Data just released by the Dominion 
Bureau of Statistics show that Canadian 
production of many metals was con- 
siderably higher in the first four months 
of 1930 than in the corresponding 
period a year ago, in spite of the lower 
prices that prevailed and the more 
inactive condition of industry. A com- 
parison follows: 

Four Months Ended April 


1929 1930 
Asbestos, toms.... 87,182 76,613 
Copper, tons ..... 37,737 51,978 
a 605,618 632,487 
Ee SOE oc cccaae 48,133 58,343 
Nickel, tons ..... 18,180 18,495 
Net, OF occas 5,581,369 7,933,672 
Se, Cn. kk ta 34,427 40,484 





WEIGHTED INDEX OF NON-FERROUS METAL PRICES 


100 is Composite of Years 1922, 1923, 1924 
Copper, Lead, Silver, Zinc,Aluminum,Tin, Nickel 
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Little Change in Copper 
Production or Stocks 


Refined copper stocks in the hands of 
producers in North and South America 
increased 7,308 tons during May, to a 
total of 308,646 tons. Blister, however, 
decreased 3,126 tons to 266,497. The 
total at the end of May, including stocks 
in Great Britain and at Havre, was 
591,895 tons, compared with 588,103 
tons a month before. 


Shipments so far this year, in tons, 
have been as follows, these figures, like 
those in the foregoing, being compiled 
by the American Bureau of Metal Sta- 
tistics : 


Month Domestic Export Total 
BESS Svaniancaes 69,932 30,358 100,290 
IOS ke eacaee 61,879 29,597 91,476 
BE askin a aiieot 3,644 30,523 104,167 
PN das ch aae anaes 50,017 29,196 79,213 
as ha dectacanan 75,760 49,115 124,875 

Reported shipments were approxi- 


mately up to production, but consump- 
tion was probably somewhat better than 
shipments indicate, owing to reduction 
of stocks at consumers’ plants. 


In the first five months of the year, 
67.17 per cent of the total shipments of 
copper have been in the form of wire- 
bars, 12.79 as cakes, 7.10 as cathodes, 
4.55 as ingot bars, 3.43 as ingots, 1.54 
as bessemer copper, and 3.42 per cent 
as other shapes. 


To Great Britain has gone 28.62 per 
cent of the exports, to France 25.07, 
to Germany 14.72, to Italy 11.82, to 
Scandinavia 5.82, and to Canada 5.35 
per cent. 

The daily rate of world blister copper 
production in May, 4,735 tons, was the 
lowest since January, 1928, though rep- 
resenting a-decrease of only 57 tons 
per day, or 0.85 per cent, from the 
April output, in spite of a reduction of 
3c. in the average price received. 
Comparative total tonnages for April 
and May follow: 

April May 








EE CHEE © 6 cee vciecarae 76,777 75,936 
ee Serer ae 21,037 22,213 
GO Pee eer rare 12,500 13,000 
NS a) aia: ite a a a: tialat ee a ca a 10,700 11,000 
CS bi aS a wai Gao a ate 7,580 ,782 
NS wo 4 ia al ball ard ae 7,624 7,412 
PE” oc wai aweiceae sak 650 647 
DDD Tis Sic dees ac eeanes 3,000 3,000 

ES Senlawinds cwoated 144,298 147,352 


As Europe consumed an average of 
70,800 tons ot copper a month last year, 
according to the American Bureau of 
Metal Statistics, the recently reported 
threat that she will henceforth try to 
get along without American copper 
seems rather footless. 
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World Zinc Outlook Practically 
Unchanged 


INTERNATIONAL METAL SERVICE, LTD., 
LONDON 


Since the first day of May, nothing 
has occurred to lift the zinc market 
out of the trough into which it has 
fallen. Heavy buying occurred in the 
first half of May, coincident with the 
activity in copper, which caused prices 
to go up no less than 32s. 6d. within a 
week, but since then the price has 
dropped back, so that on June 11 the 
quotation was almost exactly the same 
as on May 1. 

Since the cessation of the publication 
of the Belgian production statistics it 
has become more difficult than ever 
to gage production and consumption 
accurately, but it still seems evident that 
more metal is being produced than is 
being digested. The brass makers ab- 
sorbed some of the accumulation of 
metal, but their buying did not come 
up to expectations, and, as most of it 
was High-Grade, the European retort 
smelters did not benefit much except 
from the sentimental effect of a drop 
in High-Grade stocks. 

The demand from brass makers has 
now dried up, and the hope that it 
would improve with a drop in copper 
prices is, of course, no longer existent. 
Rollers have shown just a trifle more 
interest; as far as the German rollers 
are concerned, this may merely be a 
desire to insure against the possibility 
of a tariff on imports, which would be 
of no ultimate good, naturally, in in- 
creasing consumption. The slump in 
demand from galvanizers seems to be 
world-wide. All told, all the principal 
zinc-consuming countries seem to be 
calling for less than normal tonnages, 
and the cumulative effect is disastrous. 

The tariff propaganda of the German 
zinc producers has recently been the 
chief item of interest. With adequate 
protection they claim it would be pos- 
sible gradually to displace imports of 
both slab zinc and zinc sheets, respec- 
tively about 100,000 and 10,000 metric 
tons yearly, by domestic production. 
This would make a pretty marketing 
problem for the Polish zinc hitherto 
absorbed in Germany. German users 
are against the proposal, saying that no 
High-Grade zinc is being produced in 
Germany, nor can there be for the best 
part of two years to come. The rollers 
say that the supply of a suitable quality 
of zinc from German sources is utterly 
inadequate; and the exporters, promised 
a rebate on shipments of finished and 
semi-finished goods, hold that the pro- 
posal is impossible for technical reasons. 
The. producers, thus rebuffed, have 
suggested that the duty should become 
inoperative when the price reaches £23 
per long ton instead of £25, as first pro- 
posed. Initial meetings between the 
producers and consumers have been 
fruitless of result. 

No interest is aroused in marketing 
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circles by the rumors that American 
interests may yet co-operate with Euro- 
pean producers looking toward restric- 
tion of production. This is getting to 
be an old story, and it is felt that first 
there should be some evidence that pro- 
duction is actually being curtailed as a 
result of the low price. 

However, the feeling is gaining 
ground that prices can hardly go much 
lower, and some speculative buying has 
thus been aroused. It is felt that the 
downward trend in commodity prices in 
all countries may soon be arrested, and 
that zinc, particularly, has been deflated, 
with brighter days just ahead. An 
ounce of fact would be worth a ton of 
theory in this matter, however, and a 
definite decline in the arrivals of zinc 
ore would do more to induce a feeling 
that the corner was being turned than 
anything else. During the first four 
months of this year Germany imported 
52,563 metric tons of ore, against 48,982 
metric tons a year ag’. Similarly, her 
exports are 65,553 metric tons for the 
present year, or slightly more than in 
the first four months of 1929, when 
they aggregated 63,536 metric tons. It 
seems pretty obvious that neither her 
smelter output nor her mining opera- 
tions have as yet been more than dis- 
commoded by the price of zinc. 

Our estimate of world stocks of zinc 
on June 1, 1930, follows: 


Metric Tons 





United States. ....ccccccccces 92,400 
Canada, including afloat....... 4,100 
Germany-Poland ............. 18,800 
EE» 1c etacdia ah Gia elg ai Sle 4 o0:s. ¢ 11,800 
ON < h ohe  S a bec as sis 6 as-6. 8 2,400 
CSUR BORTCATD 5 64 oon ss S040 eee 8,000 
PURO FOUWNG | io s.6 5a sce ew wcee 3,200 
Australia, including afloat...... 4,000 
OE ME a.5 Sweet ho s.s nto 20w 0< 1,500 
BPNTIEO . CS 4a sidan chee sae 2,000 

MRE anwicinc she sed ewe aes 148,000 


This represents a gain of 6,800 metric 
tons during May. 


BuRMA CORPORATION, operating sil- 
ver-lead-zinc mines in India, has de- 
clared a final dividend of four annas and 
a bonus of two annas a share. This 
makes total dividend payments for the 
fiscal year thirteen annas, compared 
with sixteen annas in the preceding 
year. An anna is equivalent to about 
2c. U. S. currency. 


A McGraw-Hill Publication: Engineering and Mining Journal — Vol.129, No.12 


INDEX OF PRODUCTIVE OPERATIONS 
in Metal Mining Industries in the U.S. 
100 is Composite of Years 1925,1926 & 1927 


Based Upon the Monthly Output of Copper, Lead,Zinc and Silver 
Reduced to a Daily Basis 






Michigan Copper Shipments 


Copper shipments by boat out of the 
Michigan district in May amounted to 
6,842,000 lb. Of this, Calumet & Hecla 
shipped 3,940,000 1b.; 2,692,000 Ib. 
moved from the Michigan smelter, 
which treats Copper Range, Mohawk, 
Isle Royale, and Seneca concentrate; 
and 210,000 Ib. was shipped by Quincy. 
Rail shipments were fairly good in May, 
accounting for more than 5,000,000 Ib., 
but little copper business either by boat 
or rail has been done in the last few 
weeks. Nearly 80,000 tons of coal was 
received by the mines in May. 


Financial Notes 


Tintic STANDARD MINING, operating 
a silver-lead property in Utah, has de- 
clared its regular quarterly dividend of 
20c. a share, but will not pay the usual 
extra dividend of 10c., thus putting the 
stock on a basis of 80c. annually. 


CONSOLIDATED GOLDFIELDS of South 
Africa will absorb South African Gold 
Trust and Amalgamated Mining Trust 
on the terms made public late on May, 
the shareholders of the companies hav- 
ing approved the terms by large ma- 
jorities. 

FEDERAL MINING & SMELTING, oper- 
ating lead-zinc mines in Idaho and the 
Tri-State district, reports a net income 
of $400,145 in the first quarter of 1930, 
compared with $801,298 in the cor- 
responding quarter of 1929 and $288,- 
731 in the last quarter of 1929. 


North Butte MINING, operating a 
copper-zinc property in Montana, re- 
ports $453,881 cash on hand on May 1, 
1930. In the year ended March 31, 
1930, the company shipped 88,350 tons 
of ore, with a net value of $604,630. 
The board of directors is meeting on 
July 2 to vote on an increase in capital- 
ization from 1,500,000 to 2,000,000 
shares. 


S1tver KING COALITION, operating a 
silver-lead-zinc mine in Utah, will pay 
its regular quarterly dividend of 25c. a 
share on July 1. Silver King is prob- 
ably the only one of the large Utah 
metal mines to maintain dividends 
despite the drop in metal prices. 
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Standard Statistics Predicts 
Earnings for 1930 


The extent to which some of the lead- 
ing non-ferrous mining companies have 
been affected by the current business 
depression is indicated by the 1930 earn- 
ings of these companies as forecast by 
the Standard Statistics Company. These 
predictions are based on earnings for 
the first quarter, or on known opera- 
tions of the various companies. The 
estimated average earnings per common 
share during 1930 of 16 copper and 
brass companies is placed at $3.17, 
against $5.22 in 1929, and $4.32 in 1928. 
Miscellaneous metal mining and smelt- 
ing companies, outside of copper, are 
expected to do a little better, seventeen 
of these companies being expected to 
earn on an average $3.21 during 1930, 
against $4.18 in 1929 and $3.26 in 1928. 

Following is a list of these companies, 
with their 1930 earnings as estimated by 
the Standard Statistics Company. 


Earnings per Common Share 


1928 1929 1930(a) 
.09 1 


24 1 


Aluminum Co. of America... . 
American Metal Co., Ltd.... 
Amer. Smelting & Refining.. . 
Butte Copper & Zinc........ 
Dome Mines, Ltd........... 
Federated Metals Corp...... 
Hecla Mining Co........... 
Hollinger Cons. Gold M..... 
Intl. Nickel Co. of Can., Ltd.. 
Newmont Mining Co........ 1 
Nipissing Mines Co., Ltd... . 
Noranda Mines, Ltd........ 
Park-Utah Cons. Mines... ... 
Patifio Mines & Ent. Cons... 
Teck-Hughes Gold Mines... . 
U.S. Smelt., Ref. & Mining. . 
Vanadium Corp. of America.. 
Anaconda Copper Mining Co. 
Anaconda Wire & Cable Co. . 
Calumet & Arizona Min. Co.. 
Cal. & Hecla Cons. Cop. Co. . 
Cerro de Pasco Copper Corp. 
General Bronze Corp........ 
Granby Cons. Mng., Sm. & Pr. 


So 
ao 
NR 


So 

we 
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ee 34 38 50 
Inspiration Cons. Copper... . 93 02 85 
Kennecott Copper Corp..... 01 10 00 


Magma Copper Corp........ 
Miami Copper Co........... 
Nevada Consol. Copper... ... 
Phelps Dodge Co........... 
Revere Copper & Brass, Inc.. a 
United Verde Ext. Mng. Co.. 0 
Amer. Zine, Lead & Smelting. 0. 
Bunker Hill & Sul. M. &C... 2 

0 

4 
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Cons. M. & S. Co., Ltd...... 18. 
Evans-Wallower Lead Co... . 


o ~s 
nN o 
we 
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Federal Mining & Smelting... 2 -15 36.00 25.00 

New Jersey Zine Co......... 3.79 70 8=64.00 

St. Joseph Lead Co.......... 2.30 82 3.00 
(a) As forecast by Standard Statistics Company. 


Oploca Profits Up in 1929 


Despite the drop in the price of tin 
in 1929, as compared with 1928, Com- 
pafia Minera y Agricola Oploca de 
Bolivia, operating a group of tin-silver 
properties near Chocaya, Bolivia, made 
a very substantial gain in its profits as 
a result of lower costs and higher pro- 
duction. The surplus from operations 
carried over to the balance sheet was 
£182,792, as compared with £131,144 
in the preceding year. The company 
produced 2,866 metric tons of fine tin 
in 1929, compared with 2,657 metric 
tons in 1928. Costs were cut from £159 
per ton of tin to £137 17s. per ton. The 
company paid £180,000 in dividends 
during 1929, 





E.@M.]. Weighted Index of 
Non-Ferrous Metal Prices 
100 Is Composite for 1922-3-4 


RES si Cdliclnwa anaes < ie 130.92 
PEs Sateen a4 aes ss 80.80 
ES Jo ae atea awmhéwae eae 93.94 
REI cs ake wnawiaes awed 103.43 
Pee cccccensseaekeuted ds 102.63 
RM aewwe yee wiete a cards eases 111.74 
1 ROE PERE CT Ie 107.74 
WR Coe tcn ccuackatemacen 97.54 
RT cdvetwcnGgwuaeae ee 99.78 
RS as cco ce mawcanaueawe 110.33 


1928 1929 1930 


January.... 97.54 106.86 102.94 
February... 96.73 110.37 102.28 


March..... 96.22 122.71 99.93 
PM a 97.14 116.36 93.24 
eee 99.05 110.03 83.41 
ee 100.16 109.66 wee 
Pi seiwes 99.69 109.58 
August.... 99.85 109.81 


September ..100.53 109.29 
October. ...102.34 108.52 
November. . 103.83 106.09 
December. .104.28 104.75 





Financial Notes 


CASTLE-TRETHEWEY MINES, operat- 
ing a silver property in Ontario, reports 
a net profit for the year ended March 31, 
1930, of $78,407, compared with $199,- 
125 in the previous fiscal year. Produc- 
tion was 831,307 oz. of silver and 
37,834 Ib. of cobalt, from the treatment 
of 45,302 tons of ore. In the previous 
year, corresponding output was 951,718 
oz. of silver and 40,339 lb. of cobalt 
from 43,186 tons of ore. 


CHRISTMAS CopPER, operating a prop- 
erty near Hayden, Ariz., made a net 
profit of $36,709 in the first quarter of 
1930. Production was 1,577,700 lb. of 
copper, 238 oz. of gold, and 7,34° oz. 
of silver, from about 50,000 tons of ore. 


ALASKA JUNEAU GOLD mined and 
trammed to mill 338,290 tons in May, 
from which estimated receipts were 
$273,500, or 80.85c. per ton; operating 
expenditures $175,000, or 51.73c. per 
ton, and operating profit was $98,500, 
or 29.12c. per ton. Other expenditures 
and accrued charges totaled $10,100, 
leaving to surplus $88,400 for the 
month. Indebtedness was reduced by 
$94,102, leaving unpaid balance of 
$610,000. 


RHODESIAN ANGLO-AMERICAN, which 
has large holdings in Rhodesian copper 
companies and which is acting as con- 
sulting engineers to several of the mines, 
is increasing its capitalization from 
£3,500,000 to £5,000,000 by the issue of 
3,000,000 shares of 10s. par. 


RoAN ANTELOPE COPPER, operating a 
property in Northern Rhodesia, is issu- 
ing 7 per cent 15-year debenture stock. 
A total of £1,500,000 of this stock is 
being offered to complete financing of 
equipment of the mine. 
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International Nickel to Issue 
Additional Common Stock 


International Nickel will offer to 
common stockholders rights to sub- 
scribe to additional common stock in 
the ratio of six new shares for each 
100 held at $20 a common share. A 
special meeting of stockholders, to be 
held in Toronto, Canada, July 25, 1930, 
has been called for the purpose of in- 
creasing authorized common stock to 
15,000,000 shares from 13,928,594 
shares, to enable this offer of new 
stock to be made. It will place about 
$16,000,000 in the treasury, which, with 
present cash reserves, will enable the 
company to complete its expansion pro- 
gram at its plants in the Sudbury dis- 
trict and elsewhere, and still retain its 
present strong financial position as to 
working capital and cash. 


McIntyre Output and Profits 
Up in Last Fiscal Year 


Increased gold production, resulting 
both from a larger tonnage and a higher 
grade of ore handled, was reflected in 
an increase in net profit of McIntyre 
Porcupine Mines, operating in northern 
Ontario, during the year ended March 
31, 1930. Before depletion or deprecia- 
tion, the company made a net profit of 
$2,072,300, compared with $1,093,314 
in the previous fiscal year. Production 
was $4,457,001, compared with $4,212,- 
625, and the tonnage treated was 550,- 
495, compared with 538,165. At the 
end of the year, the company’s surplus 
was $4,158,140, contrasted with $3,.809,- 
536 the year before and $3,563,555 two 
years ago. Current assets on March 31 
were valued at $3,654,033, compared 
with current liabilities of $315,112. The 
company has general and depreciation 
reserves of $3,959,319. 


a 
Tocopilla Mining in 1929 


Operating profit of Tocopilla Min- 
ing, operating a copper property in the 
Province of Antofagasta, Chile, was 
9,130,786 Chilean pesos in 1929. Total 
value of production was 13,988,751 
pesos. The company paid dividends 
amounting to 5,800,000 pesos. Produc- 
tion amounted to 8,194 metric tons of 
concentrate, averaging 26 per cent 
copper and 2.6 grams of gold per ton, 
and 29,922 metric tons of shipping ore, 
averaging 15.8 per cent copper and 1.6 
grams of gold per ton. 


os 
Galvanized Sheets from U.K. 


Exports of galvanized sheets from 
Great Britain in the first four months 
of 1930 totaled 203,709 short— tons, 
against 318,673 in the same period last 
year. 
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Metal Prices Slump to Lowest Levels 
in Years, Stimulating Demand 


New York, June 19, 1930—Non-ferrous metals, like most other commodities, 
and in sympathy with a violent downward reaction in the stock market, have 
dropped to new low levels in the last two weeks. Copper at 114c., delivered, 
yesterday, was the lowest since 1914, when 11l4c. was quoted on Nov. 5. Zinc, 
at 4.40c. yesterday, was the lowest since 1921, when a low of 4.125c. was 
registered on Aug. 30. Tin, at 294c. on June 17, was the lowest since 1922, when 
283c. was touched on March 16. Silver, at 33%c. on June 16, struck a new 
all-time low. Lead alone has maintained a respectable price, though dropping 
to 5.40c., New York, on June 17; in 1922 it was down to 4.70c., and in 1921 


touched 3$c. 


Demand for copper and zinc was stimulated by the recent price 


cuts, but the market has been quiet for lead, tin, and silver. Among the minor 
metals, another advance in iridium is the only notable feature. 


Copper Drops 1}c. 


The stability of the copper market at 
13c., following a reaction upward from 
12c. after heavy sales early in May, was 
short-lived. Custom smelters are no 
longer seeing eye to eye with the large 
producers in maintaining prices, but 
have gone back to their old practice of 
selling their intake from week to week 
for what the metal will bring. As 
there has been practically no demand 
since the May buying wave, when 
137,000 tons was sold in the domestic 
market in one week, a gradual accumu- 
lation of supplies led -some sellers to 
quote 12}c. instead of 13c. on June 6, 
and since then, with further forced 
selling, the price structure has been 
weak, sales having been made as low 
as 115c., delivered, yesterday. The large 
producers have not been willing to 
compete on even terms with the con- 
tinued price cuts, but on some days, as 
when the price was 12c., have been 
willing to sell on a competitive basis, 
so that the custom smelters have by 
no means monopolized the business. 
Excellent business has been done in the 
last week, chiefly around 12c., and it 
seems likely that the pressure to sell 
has been relieved for the time being, 
with the possibility that all sellers will 
decide to quote 12c. until absence of 
demand, or heavy buying, influences a 
change down or up. 

The next buying wave may come from 
abroad, as the foreign price has been 
consistently high since the domestic 
market became unsettled. With a re- 
turn to stability at 12c. here, and 12.30c. 
abroad, which is the level that Copper 
Exporters, Inc., have been quoting the 
last three days, foreign buying may be 
encouraged, as the price should prove 
attractive. Copper Exporters quoted 
13.30c., c.i.f. from May 12 to June 12; 
13c. on June 13; 12.55c. on June 14, and 
12.30c. June 16 to 19. 

Copper fabricators report that demand 
from the ultimate consumers has been 
disappointing at the low prices now 
ruling, the general industrial depression 
being blamed. Much of the business 
that has been placed by copper pro- 
ducers therefore has been attributable 
to the desire of buyers to average down 
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their intake prices, or as merely good 
speculation against an anticipated rise. 


Lead Cut to 5.40c., N. Y. 


The fundamental condition of lead is 
excellent, with no burdensome stocks, 
and with production pretty well in line 
with consumption. In the last two 
months, however, a decline in consump- 
tion has been evident, and the market 
has been rather quiet. Consumers gen- 
erally have been buying from hand to 
mouth. This condition promises to 
continue for a week or so longer at 
least, so the American Smelting & 
Refining Company, on June 17, reduced 
its New York contract price to 5.40c. 
after maintaining it at 5.50c. since 
May 20. The chief factor in the Middle 
West, who has heretofore been at 
5.40c., St. Louis, came down to 5.30c. 
Corroding grades command the usual 
premiums of $2@$3 per ton. 

Galena in Joplin sold at $65@$70 in 
the week ending June 7, and at $65 last 
week, 80 per cent basis. 


Zinc at 4.40c. Attractive 


Zinc buying has improved consider- 
ably since sellers consented to break 
through the 4.60@4.70c. quotation that 
they maintained all during May and 
until June 10. A good tonnage was 
booked at 44c., and the general offers 
now being made by all producers to 
sell at 4.40c., St. Louis, have not been 
without takers. The interest is to: a 
considerable extent speculative, how- 
ever, as galvanizers, brass mills, and 
rollers have not been receiving any 
sudden increase in orders. High-Grade 
remains in more than ample supply, 
probably being responsible for a large 
part of the stock of .101,744 tons that 
existed at the end of May. 

Blende in Joplin has sold at $31, 
Prime Western, basis 60 per cent, and 
$30 for table and flotation concentrate. 


Tin Below 30c. 


Continued unfavorable statistics, in- 
dicating that production is still too 
large for the present consumptive de- 
mand, resulted in a further drop in 
prompt Straits to as low as 294c. on the 





17th, reacting to 29fc. yesterday. Buy- 
ing has not been stimulated much, how- 
ever. Forward tin has sold at premiums 
of about 15 points per month. 


Silver Still Going Down 


Financial, political, and economic 
conditions in the Far East continue to 
have an adverse effect on silver, and the 
price, after a rally above 36c. early in 
June, is again well below 35c. No con- 
structive measures to arrest the decline 
have yet been taken, though the subject 
is being discussed. World production 
in March was 18,343,000 oz., compared 
with 16,653,000 in March, 1929, when 
the price was 56c. 


Other Metals 


Quotations cover large wholesale lots, 
f.o.b. New York, unless otherwise specified. 
London prices are according to latest mail 
advices. 

ALUMINUM—Per lIb., 99 per cent 
plus grades, price of leading interest, 
24.30c. Outside market, 99 per cent 
plus,- 24.30c.; 98-99 per cent. 23.90c. 
London, 98 per cent, £95 per long ton, 
less 2 per cent for domestic consumption. 


Antimony—Per Ib.. duty paid: Chi- 
nese brands, spot, 7@7.10c.; futures, 
nominally 6.90@7c. Dull. Mexican 
offerings at 73c. Cookson’s “C” grade, 
spot 12%c. “C.M.C.” grade, spot, 10$c. 
Chinese needle, lump, 8c. Standard 
powdered needle, 200 mesh, 10c. First 
quarter antimony production in Hunan, 
China, 4,100 long tons, compared with 
4,200 tons in preceding quarter. 


BismMutH—Per lb., in ton lots, $1. 
Smaller lots $1.15 and up. London 4s. 


CapMiuM—Per lb., 70c. London 3s. 
8d. for prompt. 


CHuromMiuM—Per lb., 97@98 per cent 
grade, 95c.@$1. 


Copatt — Per lb., f.o.b. Canadian 
works: Shot or rondelles, 97@98 per 
cent, $2.50. Contract sales booked at 
discounts, depending on quantity. Black 
oxide, 70 per cent, $2.10. London, nom- 
inal, 10s. for metal in small lots, 8s. for 
black oxide; 8s. 10d. for gray. 


GERMANIUM D1ox1pE—Per gram in 
200- to 300-gram lots, $3.50. 


InptuM—Per gram, $15. 


Ir1p1UM—Per oz., $250@$265 for 98 
@99 per cent sponge and powder. Lon- 
don, £41 10s. 


LitrH1um—Per lb., 98@99 per cent 
grade in 100-Ib. lots, $18. 


MAGNESIUM — Per Ib., 12-lb. ingots 
(4x4x16 in.), 65c.@$1, depending on 
quantity; 24- or 3-lb. sticks (1% in.), 
70c.@$1.05, depending on quantity. 
London, 2s. 10d.@3s. for 99 per cent 
ingots or sticks. 


MoLyspENUM—Per Ib. in 50- to 100- 
Ib. lots, 99 per cent, $11; 97 per cent, 
$9. (Usually sold as calcium molybdate 
or ferromolybdenum, which see.) 
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Daily Prices of Metals 






































Electrolytic 
Copper Straits Tin Lead Zine 
_ Refinery New York New York St. Louis St. Louis 
¢ |. 7 30.625 5.50 5. 40 4.65 
6 12.60 30.875 5.50 5.40 4.60@4. 65 
7 12.60 30.875 5.50 5.40 4.625 
9 12.60 30.875 5.50 5.40 4.60@4. 65 
10 12.60 30.375 5.50 5.40 4.575@4. 60 
11 12. 525 29.875 5.50 5.40 4.525@4.575 
Av’ge 12.617 30.583 5.500 5.400 4.610 
12 12.025@12.275 30.00 5.50 5.40 4.50@4.55 
13 11.775 29.75 5.50 5.40 4.50 
14 th. 225 29.625 5.50 5.40 4.50 
16 11.775 29.50 5.50 5.40 4.475@4.50 
17 1.35 29.50 5.40 5.30 4.40@4.425 
18 1.35 29.875 5.40 5.30 4.40 
Av’ge Tt. 723 29.708 5.467 5.367 4.47] 








Average prices for calendar week ended June 7, 1930, are: Copper 12.717c.; Straits tin, 
30.588c.; New York lead, 5.500c.; St. Louis lead, 5.400c.; zinc, 4.638c.; and silver, 
35.563c. 

Average prices for calendar week ended June 14, 1930, are: Copper, 12.229c.; Straits 
tin, 30.083c.; New York lead, 5.500c.; St. Louis lead, 5.400c.; zinc, 4.548c.; and silver, 
35.375¢. 


The above quotations are our appraisal of the major markets for domestic consump- 
tion based on sales reported by producers and agencies. They are reduced to the 
basis of cash, New York or St. Louis, as noted. All prices are in cents per pound. 

Copper, lead, and zinc quotations are based on sales for both prompt and future 
deliveries; tin quotations are for prompt delivery only. 

In the trade, copper prices are quoted on a delivered basis; that is, delivered 
at consumer’s plant. As delivery and interest charges vary with the destination, the 
figures shown above are net prices of refineries on the Atlantic seaboard. Delivered 
prices in New England average 0.225c. per pound above those quoted. 

Quotations for copper are for the ordinary forms or wirebars and ingot bars. For 
ingots an extra 0.05c. per pound is charged; for slabs, 0.075c.; and for cakes, 0.125c. up, 
depending on weight. Cathodes are sold at a discount of 0.125c. per pound. 

Quotations for zine are for ordinary Prime Western brands. Zinc in New York is 
now quoted at 0.35c. per pound above St. Louis, this being the freight differential. The 
contract price for High-Grade zinc delivered in the East is 1c. above the St. Louis price 
for Prime Western. 

Quotations for lead reflect prices obtained for common lead, and do not include 
grades on which a premium is asked. 





Silver, Gold, and Sterling Exchange 


| 


Sterling Sterling 

















Silver Silver 

June | Exchange | ———————_ Gold June | Exchange |——————————-|_ Gold 
“Checks” |New York) London London “Checks’”’ | New York] London London 
5 | $4.85.%| 362 | 163 | 84sI13d| 12 | $4.85.%| 352 163 | 85s004d 
6 4.858 353 163 84sl13d| 13 | 4.853 342 16%; | 84s 13d 
7 | 4.858 | 363 | oie |........1 14] 4.85%) 34 ee bec 
9 4.853%| 362 Holiday | Holiday | 16 4.853%| 333 1544 | 84s1 12d 
10 4.853%| 36% | 163 84s113d| 17 4.853 342 | 1532 | 85s Od 
1] 4.853 354 1676 | 85s003d| 18 4.853 34 | 1538 | 85s Od 


Average of week ended June 11: Silver, 36.042c.; Sterling Exchange, $4.85573. 
Average for week ended June 18: Silver, 34.292c.; Sterling Exchange, $4.85573. 


New York quotations are as reported by Handy & Harman and are in cents per troy 
ounce of silver, 999 fine. London silver quotations are in pence per troy ounce of bar 
silver, basis of 925 fine. Sterling quotations represent the demand market in the fore- 
noon. Cables command five-thirty-seconds cent premium. 






































London 
Copper Electro- Tin Lead Zine 
June Standard lytic 

Spot 3M Spot Spot 3M Spot 3M Spot 3M 

5 | 523 53 603 1373 1394 1738 | 182 163 173 

6 52} 523 604 139 1412 1835 184 162 173 

9 —_—_—_—_|—_———__| Holiday 

10 514 513 604 1378 1398 18 183% 16; 173 

1] 503 514 59 1352 1373 18 183 163 17% 

12 49it 50 58 1342 1363 17z 18 1635 17% 
i 487 492 57 1333 1354 1732 1733 165% 173; 
16 47+ 474 54 1333 1352 172 172 1635 7s 
17 47} 471 54 1323 1343 173 17323 1675 1643 
18 46; 47% 54 1332 135 17% 7H 162 1633 





Prices for lead and zinc are the official prices for the morning session of the London 
Metal Exchange ; prices for copper and tin are the official closing buyers’ prices. All are 
in pounds sterling per long ton (2,240 Ib.). 
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Nicket—Per Ib., ingot, 35c.; shot 
36c.; electrolytic, 35c. (99.90 per cent), 
for single lots of spot metal. London, 
per long ton, £170@£175. 

Osmium—Per oz., $70@$75; nomi- 
nal. London, £14 5s. 

PaLLADIUM—Per oz., $25@$27 ; Lon- 
don, £4 10s. 

PLaTINuM—Official price quoted by 
the leading interest on small miscellane- 
ous orders for refined metal, per oz., 
»~46. Transactions between dealers and 
refiners in the outside market are com- 
monly reported at several dollars less. 
London, per oz., £8 10s. 

QuicksILvErR—Per 76-lb. flask, $118 
(@$120. Trading less active, but prices 
are steady. London quiet, with offers at 
£22 12s. 6d. 


RapiuM—Per mg. radium content, 





$70. 
RuopiumM—Per oz., $50@$55. Nom- 
inal. London, £11. 


RUTHENIUM — Per oz., $40@$45. 
Nominal. London, £9 10s. 


SELENIUM—Per lb. in 500-Ib. lots: 
Black, powdered, amorphous, 99.5 per 
cent pure, $2. London, 7s. 8d. 

TANTALUM—Per kilo: Heavy sheet, 
chemically pure, $128; bars, $145; 
tantalum powder, c.p., $69.35. 

TELLURIUM—Per oz., 15@18c. 


THALLIUM Metat—$12.50@$15 per 
pound. 


TiTanrtuM—Per lb., 80@90 per cent 
grade, $5. 


TUNGSTEN Powper—Containing 98 
per cent tungsten, per Ib., $1.75. 


Metallic Ores 


ANTIMONY Ore—Bolivian ore, 60 per 
cent metallic antimony, $1.15 per short 
ton unit, c.if. New York. 

BERYLLIUM OrE—Bery], f.o.b. mines, 
$5@$6 per unit of BeO, minimum 10 
per cent BeO. 

CHROME OrE—Per long ton, f.o.b. 
Eastern shipping points, Indian and 
Rhodesian ores, $20 for 46@47 per 
cent Cr,O, ore. and $24 for 50@51 
per cent ore. 

Iron Ore—Per long ton, lower Lake 
ports. Lake Superior ores: 

Mesabi, non-bessemer, 514 per cent 
iron, $4.508 Old Range, non-bessemer, 
$4.65. 

Mesabi, bessemer, 514 per cent iron, 
$4.65. Old Range, bessemer, 514 per 
cent, $4.80. 

Eastern ores, cents per unit, delivered 
at furnaces: Foundry and basic, 56 to 
63 per cent, 10c. 

Foreign ores, alongside docks Atlantic 
ports, cargo lots, cents per unit: 

North African and Swedish, 
phosphorus, 10$@1Ic. 

Spanish and North African basic, 
55@60 per cent, 94@10c. 

Swedish foundry or basic, 66@68 
per cent, 10c. 

Newfoundland foundry, 55 per cent, 
9c. Nominal. 


low- 
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MANGANESE OrE—Per long-ton unit 
of Mn, c.if. North Atlantic ports, 
cargol ots, exclusive of duty: Brazilian, 
46@48 per cent Mn, 28c.; Indian, 48@ 
50 per cent, 30c. Caucasian, 52@55 
per cent, 30c.; Cuban, minimum 47 per 
cent, 32c. 

Per ton in carload lots: 

Chemical grades, powdered, coarse 
or fine, minimum 80 per cent MnO,, 
Brazilian or Cuban, $60. Javan or 
Caucasian, 85 per cent minimum, $65. 
Domestic, 70 to 72 per cent, $40@$50, 
f.o.b. mines. 


MoLyspENITE—Nominally 32s. 6d.@ 
35s. per long ton unit in London. 


TANTALUM OrE—Per unit of Ta,O,, 
basis 60 per cent ore, $13, nominal. 


TITANIUM Ore—lIlmenite, per gross 
ton, 45@52 per cent TiO,, f.o.b. Atlantic 
seaboard, $10@$12, according to grade 
and impurities. Low-grade domestic, 
32 to 35 per cent, about $7@$8 per 
gross ton. Rutile, per lb., guaranteed 
minimum 94 per cent concentrate, 10c. 
in carload lots. 


TuNGSTEN Ore—Per short ton unit 
of WO,, N. Y.: Wolframite, $11.50@ 
$12.50 for spot. Market dull. Domestic 
scheelite, $13@$14. Exports of tungsten 
ore from South China to the United 
States in first quarter, 1930, were 1,861,- 
364 Ib., valued at $482,087, compared 
with 2,308,215 Ib., valued at $409,718, 
for full year 1929. 


Vanapium Ore—Per Ib. V,O, con- 
tained, 28c. 


Zircon Ore—Per net ton containing 
55 per cent ZrO,, f.o.b. Atlantic sea- 
board, $40@$45 in 30-ton lots. 


Non-Metallic Minerals 


Prices received for non-metallic minerals 
vary widely and depend upon the physical 
and chemical characteristics of the com- 
modity. Hence the following quotations 
can serve only as a general guide to the 
prices obtained by producers and dealers in 
different parts of the United States for 
their own product. In the last analysis the 
value of a particular non-metallic mineral 
can be ascertained only by direct negotia- 
tion between buyer and seller. 

*AMBLYGONITE — Per ton,  f.o.b. 
mines, 8@9 per cent lithium oxide, 
$50@$60. 

Assestos—Per ton: f.o.b. Quebec 
mines, tax and bags inclutled, prices 
quoted by leading sellers for delivery 
on contract: 


Crude No. 1, $475@$575; crude No. 
2, $325@$375; spinning fibers, $150@ 
$175; magnesia and compressed sheet 
fibers, $100@$135; shingle stock, $50@ 
$85, various grades; paper stock, $35@ 
$40; cement stock, $15@$25; short 
fibers, $10@$15; floats, $12@$15. 

Per ton c.if. New York: Rhodesian 
crude No. 1, $400; No. 2, $325. 

Barium CarBonaTEe (Witherite)— 
Per ton: 90 per cent, 200 mesh, $47; 
100 mesh, $44. 

BaryTes—Per ton: f.o.b. mines, bags 

extra: 
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Georgia: Barytes ore, crude (per 
long ton), $6.50@$7. Washed and water 
floated to 97 per cent through 325 
mesh, $18. 

Missouri: Water ground and floated, 
bleached, $23, car lots, f.o.b. works. 
Crude ore, 93 per cent BaSO,, not to 
exceed 1 per cent iron, $7.75, f.o.b. 
mines. 


Bauxite—Per long ton: Domestic 
ore, chemical, crushed and dried, 55 to 
58 per cent Al,O,, 1.5 to 2.5 per cent 
Fe,O,, $7.25@$8.25, f.0.b. Alabama and 


Arkansas mines. Other grades, 56 to 
59 per cent Al,O,, 5 to 8 per cent SiO,, 
$6.75@$8.25, f.o.b. Arkansas mines. Pul- 
verized and dried, $12@$13, f.o.b. Ar- 
kansas mines; calcined, 78 to 84 per 
cent Al,O,, $18@$19, f.o.b. Arkansas 


mines. 


Per metric ton, foreign, c.i.f. Atlantic 
port: Dalmatian, 50 to 55 per cent 
Al,O,, 1 to 3 per cent SiO,, $4.50@ 
$6.50; Istrian, 54 to 57 per cent Al,O,, 
3 to 5 per cent SiO,, $5.50@$7; French, 
56 to 59 per cent Al,O,, 2 to 5 per cent 
SiO,, $6@$8. 


Borax—Per lb.: Carload lots, in 
bags, crystals, 23c.; granulated or 
powdered, 24c.; f.o.b. shipping point. 


1CELESTITE—Per ton in carload lots: 
90 per cent SrSO,, finely powdered, 
$27. 


CuHaLk—Per ton: Crude in bulk, 
c.i.f. New York, $4.75@$5. 


Cuina Cray (Kaoitin)—Per ton: 
F.o.b. Virginia and South Carolina 
mines, crude lump, No. 1, $6; crude No. 
2, $5; washed, $8; powdered and air- 
floated, $8@$12; ground, $7@$15. 


Florida, pressed pottery, bulk, $13; 
ground, No. 1, $20; No. 2, $15. Sprayed 
mineral flour in 100-lb. bags (bags 
extra), No. 1, $20; No. 2, $17. 


Best grade, domestic, $16@$18, f.o.b. 
Delaware plants in carload lots. 


Imported English, f.o.b. American 
ports; lump, $14@$20; powderea, 
$40@$45. 

DiaToMiITE—Per short ton, f.o.b. 
producing plant: 

Kiln-fired brick, $65; kiln-fired ag- 
gregate, 4 in., $45; insulating powder, 
$25; natural aggregate, 4 in., $18@$2U; 
air-floated powder, $45; 80 to 85 per 
cent silica, 98 per cent through 200 
mesh, $20 in carload lots. 

EmerY—F.o.b. Pennsylvania and New 
York, in 350-lb. kegs, per lb.: Greek 
Naxos, 64c.; Turkish, 64c.; Khasia, 
64c.; domestic, 34c. 

FEeLpsPAR—F.o.b. mine or grinding 
plant: 

North Carolina, per long ton, No. 1 
pottery grade, crude, $6.50@$8; No. 2, 
glass grades, $5.50@$6. 

No. 1, pottery, 140 mesh, $16; 200 





1Price furnished by Foote Mineral Com- 
pany, Philadelphia. 





mesh, $18. No. 2, enamel, 20 mesh, 
$10.25@$12; 140 mesh, $13.50@$16; 
200 mesh, $15@$18; all per short ton. 

New Hampshire, per ton: Pottery 
grade, $8. Best quality lump, $8.50. 

New York, per ton, f.o.b. cars: No. 
1 crude, $9. Soda feldspar, 140 mesh, 
first grade, $16 per short ton; 200 
mesh, first grade, $18. 

Maine, per ton: Best pottery grade, 
ground, $19. 


FLuorspak— Per ton: F.o.b. Ken. 
tucky and Illinois mines: 

Gravel, not less than 85 per cen 
CaF,, and not over 5 per cent SiO,, 
$18. Foundry lump, 85-5, $20. Ground, 
95 to 98 per cent CaF,, and not over 
24 per cent SiO,, $32.50 in bulk; $36.50 
in bags or barrels. Acid lump, 98-1, 
$28 in car lots. 

New Mexico: 85-5 gravel, $16.50; 
85-5 lump, $16; 94 lump, $21; ground, 
97, $35. 

Foreign spar, duty paid, $17, tide- 
water. 

Fu.Lier’s EartH — Per ton, f.o.b. 
Florida: 16 to 30 mesh, $16.50; 30 to 
60 mesh, $18; 16 to 60 mesh, $17; 
60 to 90 mesh, $14; 100 mesh up, $7. 

Powdered, import duty paid, $24@ 
$26 per ton. 


GARNET — Per ton: domestic, f.o.b. 


mines, $85. 


Spanish grades, $60, cif. port of 
entry: 


GiILsonitE— Per ton, carload lots, 
f.o.b. mines Colorado: 

Selected grade, $33; seconds (mine 
run), $25.50. 

GrAPHITE—Per Ib., f.o.b. New York: 

Ceylon lump, 8@9c.; chip, 64@74c.; 
dust, 3@5c.; Madagascar flake, 
64@85c. 

No. 1 flake, 8@16c.; fine ground, 
3@14c. Ordinary fine ground, 3@5c.; 
high grade, 8@12c.; amorphous, 3@/7c. 

Crude amorphous graphite, $15@$35 
per ton, according to grade. 

GREENSAND—Per ton, f.o.b. cars, 
New Jersey: Screened and bagged, best 
grade, in carload lots, $20. 


GypsumM—Per ton, f.o.b. mill, de- 
pending upon location: Crushed, $1.50 
@$5; ground, $4@$9; agricultural, 
$4@$8; calcined, $4@$13. 

Iron Oxtpe (See Ocher)—Per Ib.: 
Standard Spanish red, 3@44c.; domes- 
tic earth, 2@44c. 

Kaotin—See China Clay. 

LEPIDOLITE—Per ton: $20@$30 for 
ordinary grades. Nominal. 

LIMESTONE—Per ton: f.o.b. shipping 
points, depending on location, either 
lump or crushed, 50c.@$3. 


Agricultural, 75c. up to $5 for crushed 
vr pulverized. Prices depend upon 
source, purity, and fineness. 


MaGNESITE — Per short ton, f.o.b. 
California mines: Calcined, 80 per cent 
through 200 mesh, $40@$43; dead- 
burned, $29; crude, $11. Washington: 
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Dead-burned magnesite, $22 per ton, 
Chewelah, Wash. 


Mica—FPer ton, f.o.b. plant: 


New Hampshire: Mine-run sheet and 
punch, $320@$340; clean shop scrap, 
$20@$25; roofing, $21.50@$25. White 
dry ground, 20 mesh, $25; 40 mesh, $35 ; 
60 mesh, white, $39; 100 mesh, $45; 200 
mesh, $60. Granite mica facings for 
cement block and stucco use, $8@$12, 
depending on size between } in. and 60 
mesh. Disks, 14 in. No. 1, per Ib., 
$1.25; 24x2 in. square cuts, $3.25. 


North Carolina: White, ground, 20 
mesh, $35; 70 mesh, $100. 


Madagascar, amber, per l|b., f.o.b. 
New York, duty paid: No. Al, $2.50; 
No. 1, $2; No. 2, $1.65; No. 3, $1.15; 
No. 4, 60c.; No. 5, 45c. 

MonaziITE—Per ton (minimum 6 per 
cent ThO,): $60. 

OcHER — F.0.b. Georgia mines, per 
ton: $19@$20 in sacks; $21@$22 in 
barrels; washed and water floated, $18; 
second grade, 99 per cent through 225 
mesh, $18. 

PHOSPHATE—Per long ton, f.a.s. or 
f.o.b. mines: 

Florida, pebble, f.a.s., for export: 
76@77 per cent, $7.15; 75 per cent, 
£6.40; 74@75 per cent, $6.15; 70 per 
cent, $4.65; 68 per cent, $4.10. 

Florida, pebble, domestic: 76@77 per 
cent, $6.50; 74@75 per cent, $5.50; 72 
per cent, $4.50; 70 per cent, $4. Dull. 

Tennessee, ground, 80 per cent 
through 300 mesh, 33 per cent P,O,, 
$11.80 per short ton, 


PotasH—The ruling contract prices 
(short tons) are as follows: 


Bags Bulk 
Muriate of potash, 80@85 per 
cent, basis 80 per cent...$37.15 $35.55 
Sulphate of potash, 90@95 
per cent, basis 90 per cent 48.25 46.65 
Sulphate of potash-magnesia, 
48@53 per cent, basis 43 


DOE GOME cécndidiviek ceaiwes 27.80 26.20 
Manure salt, 30 per cent.... 22.15 19.15 
Manure salt, 20 per cent.... 15.65 12.65 
Katnit; 14 ser GOMGs. <i 3sa 12.70 9.70 


Pumice Stone—Per lb.: In barrels, 
powdered, 24@4c.; selected lump, 5@7c. 

Pyrites—Per long ton unit of sul- 
phur; c.i.f. United States ports; guar- 
anteed 48 per cent sulphur: Spanish, 
13c.; Tharsis, furnace size, 24 in. di- 
ameter, 14c. Cinder from ore to remain 
property of buyers. 


Quartz Rock Crystats—Per lb. in 
ton lots: Colorless, clear but flawed, 
pieces 4 to 4 Ib. in weight, 20c. Flaw- 
less, for optical purposes, four times 
above price; larger crystals still higher. 


SiticA—Per ton: Water ground and 
floated, in bags, f.0.b. Illinois: 325 mesh, 
$18@$40 for 92 to 994 per cent grades. 
Market steady. Glass sand, f.o.b. pro- 
ducing plant, 75c.@$5 per ton;. mold- 
ing sand, 65c.@$3.50; blast sand, $1.35 
@$3.50. ; 


*SPODUMENE— Per ton: $20@$30, 
depending upon lithium content. 


SuLPHUR—Per long ton for domestic 
market, $18 f.0.b. Texas mines; $22 for 
export, Atlantic ports. 


TaLtc—Per ton, carload lots. f.o.b. 
works, containers included unless other- 
wise specified : 


Vermont: 99 per cent through 200 
mesh, extra white, bulk basis, $8@$8.50 ; 
97 to 98 per cent through 200 mesh, 
medium white, $7.50@$8. 


New York: Double air-floated, short 
fiber, 200 mesh, $13.75; 325 mesh, 
$14.75. 

Georgia: Powdered, gray, $7.50@ 
$10; yellow, $9@$12; red, $11@$13; 
roofing, $7.50@$9. 

New Jersey: Soapstone, ground, $10 


@$12. 


Tripoti—Per short ton, burlap bags, 
paper liners, minimum carload 30 tons, 
f.o.b. Missouri: Once ground through 
40 mesh, rose and cream colored, $16. 
Double ground through 110 mesh, rose 
and cream, $18. Air-floated through 
200 mesh, rose and cream, $27.50; mill 
run. $16. Demand quiet. 


Rolled Metals 


Copper — Sheets, hot-rolled, per Ib., 
224c.; wire, per lb., f.o.b. mill, 13$c. 

Leap SHEETS—Full rolled, 84c. per 
lb.; clipped, 84c. 

Monet Metat—Per Ib., sheets, full 
finished, 42c.; rods, hot-rolled, 35c. 


NickeL—Per Ib., sheets, full finished, 
52c.; rods, hot-rolled, 45c. 


Zinc SHEEtS—Per lb., 10c., f.o.b. 
works. Strip, 94c. 


Alloys 


FERROCERIUM—Per Ilb., $6 in 100-Ib 
lots. 


FERROCHROME—Per lb. of contained 
chremium, 4 to 6 per cent carbon, llc. 
on requirement contracts; spot ship- 
ments, 114c. Maximum 2 per cent car- 
bon, 174c., contracts. Freight allowed 
on carload lots east of Mississippi River 
and north of Baltimore. 

FERROMANGANESE— Per gross_ ton 
furnace: Domestic and foreign, 78@82 
per cent, $94@$99. Spiegeleisen, 19@21 
per cent, $34 on carload business, f.o.b. 
furnace. 

FERROMOLYBDENUM—Per Ib. of Mo, 
f.0.b. shipping point, 50@60 per cent 
Mo, $1.15. 

FERROPHOSPHORUS—Per ton, 18 per 
cent P, $91; electrolytic, 24 per cent, 
$122.50, f.o.b. Alabama and Tennessee. 


FERROSILICON—Per gross ton, f.o.b. 
works, freight allowed on carload lots 
east of Mississippi River and north of 
Baltimore: 50 per cent, $83.50; 75 per 
cent, $130; 14@16 per cent, $39, f.o.b. 
Suspension Bridge, N. Y. Quotations 
for spot shipments $5@$10 per ton 
higher on 50 and 75 per cent grades. 

FERROCARBONTITANIUM — Per ton: 
$160, f.o.b. producer’s plant. 

FERROTUNGSTEN—Per lb. of W con- 
tained, 75@80 per cent W, $1.35@$1.45 


f.0.b. works. 
FERROVANADIUM—Per lb. of V con- 
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tained, f.o.b. works, freight allowed east 
of Mississippi, $3.15@$3.50, depending 
on grade and quantity. 


Muntz Metat—Rods, 18} c.; plates, 
2i¢. 


NICKEL S1ILver — Sheets, per lb., 10 
per cent, 264@26c.; 18 per cent, 294@ 
30c. Rods and wire, 10 per cent, 293c. ; 
15 per cent, 334c.; 18 per cent, 37c. 
Effective June 13. 


PuHospHoR BronzE—Sheets and rods, 
5 per cent tin, 334c. Wire, 5 per cent, 
333c.; 10 per cent, 39%c. Effective 
June 13. 


Metallic Compounds 


ANTIMONY OxIpDE—White, Chinese, 
99 per cent Sb,O,, 93@104c. per Ib. 
Nominal. 

ARSENIOUS OxIDE (White arsenic )— 
Per lb., 4c., delivered, all positions. 
Fair demand from insecticide trade and 
prices are steady. London, per long 
ton, £153@£16 for Cornish white. 

CaLtctumM MOoLyBDATE oR MoLyTE— 
Per lb. of contained Mo, 95c. 

CoprerR SULPHATE (Blue Vitriol )— 
Per lb. in car lots, 43c. for either large 
or small crystals. 

Sop1um NitratE—Per 100 Ib.; crude 
natural, in bags ex vessel, Atlantic 
ports, $2.05@$2.10 for June deliveries. 

SopIuM SULPHATE (Salt Cake)—Per 
100-lb. bags, f.o.b. works, $1; in bar- 
rels, $1.10. 


Zinc OxipE—Per Ib. in bags, in car 
lots: Lead-free, 63c.; 10, 20 or 35 per 
cent leaded grades, 64c.; French red 
seal, in bags, 9c. 


Refractories 


CHrRoME Brick—Per net ton, f.o.b. 
shipping point, $45. 

FirecLay Brick — Per M.: First 
quality, $43@$46, Ohio, Kentucky, Cen- 
tral Pennsylvania; second quality, $35 
@$38. 

MAGNESITE—Brick, per net ton, f.o.b. 
works: 9-in. straights, $65, f.o.b. plant. 
Cement, $40, seaboard. 


Sirica Brick—Per M., Pennsylvania 
and Ohio, $43; Alabama, $51; Illinois, 
$52. 

Z1RKITE—Per lb.: Powdered, 65@70 
per cent ZrO,, 34c. Brick, straights, 
80c.@$1 each. 


Iron, Steel, and Coke 


Iron—Per gross ton, Valley fur- 
naces: Bessemer, $19; basic, $18.50; 
No. 2 foundry, $18.50. 


STEEL—Base prices per gross ton, 
Pittsburgh, billets and slabs, $31@$32; 
plates, structural shapes, and soft steel 
bars, per 100 Ib., $1.75. 


Coxe—Per gross ton, Connellsville 
furnace, $2.50. Connellsville foundry, 
$3.50@$4.85. Byproduct coke, Ohio and 
Kentucky (Connellsville basis), $6.50; 
Buffalo and Detroit, $8.50. 
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AE CURVES below are not to be considered as permanent 

records of production. They show merely the current trend 
iu terms of daily output according to the latest estimates of the 
American Bureau of Metal Statistics. The figures represent pro- 
duction from countries that produce approximately 98 per cent 
of the world’s copper, 97 per cent of the zinc, 90 per cent of the 
lead, and 88 per cent of the silver. The zinc curve has not been 
plotted for the past months of 1930, owing to the absence of some 
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European production statistics; this situation is believed to be 
only temporary in character. Delay in receipt of statistics from 
Mexico accounts for the failure of the silver curve to be up to date. 
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Top Feed Widens Application 





Materials that — 


1. Settle too quickly to be handled by other filters. 
2. Contain a wide size range of solid particles. 
3. Will not form cake on under feed type. 


—are filtered effectively in the Southwestern-Butler 
Continuous Vacuum Filter. The top feed principle 
widens the application. 


The Southwestern-Butler Filter is applicable to many 
industries having filtration problems due to the en- 


tirely new and different principle on which it is 
designed. 


Write for our New Bulletin No. 280 
Southwestern Equipment \_ 
and Service 


Southwestern Air Flotation Machines 
Forrester-Hunt-Welsch-Dunn Patents 
Factory Built Mills 











epg SOUTHWESTERN ENGINEERING CORPORATION 
sebiintcnadsaatiarict mista 606 South Hill Street, LOS ANGELES, CALIF. 
Southwestern-Butler Vacuum Filters NEW YORK, N. Y., 117 Liberty St. 132 St. James St., MONTREAL 
Ore and Pulp Samplers TULSA, OKLA., Mayo Bldg. 350 Bay Street, TORONTO 
Dry and Liquid Reagent Feeders 

Ore Feeders 





Water Tube Boilers 
Ore Testing, Mill Design, Erection 
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AIEX... 


as skip linings saves a South 
African mine $280,000 


RANDFONTEIN ESTATES GOLD MINING COMPANY 
Witwatersrand, Limited 


Mine Office 
Randfontein, 16th April, 1930 


Transvaal. 
J. W. Kirkland & Son Pty. Ltd. 


Beresford House 
Main Street, Johannesburg 





Dear Sir, 
Rubber Lining for Skips. i f PA 


Enclosed please find, all available data to date re the above. A LINED SKIP 


The present actual shaft running time for the two South Vertical skips 

to date, are 65 and 99 days respectively. They have a further estimated 

life of at least another 90 days. During the month of February the ° 

rubber lined skips were in commission for the greater portion of the ie 

month: and the skip factor rose, from 5.4 tons to 5.8 ce Assuming 30 inatex Can cut your 
trips per hour, 16 hours per day, and 26 days per month, and basing 

increased tonnage hoisted on calculated increase only: viz. .25 tons per 

trip, then the increased tonnage hoisted per month is approx. 3000 tons, costs 
and (at 5 dwt. value or $4.85 per ton) per month—$14,550. If the : 

increase of skip factor is entirely due to rubber lined skips, then the 

increased value hoisted per month will be approx. $23,765. The annual e 
increase of tonnage value would be approx. $174,600. In the second case I b 

the annual increase of tonnage value, gain is $280,000. This does not n preventing a ra- 
include saving of shaft work, due to less spillage. The last skip was in 

commission for fourteen consecutive days, and during that period did not 


° “ 
— or _ not in any way cleaned, and was clean when taken out SION. and COrrosion, aS 
of the shaft. 





Yours faithfully - « * 
(Signed) W. H. MITCHELL, Chief Engineer p 1 p C- l rnin g S an d 
Above is a copy of a letter received from Randfontein Estates 


Gold Mining Co. chute liners, etc. 


This mine is now lining all skips with LINATEX. 


This is one use where Linatex has proved valuable in dealing with peculiar 
conditions. 


In preventing abrasion and corrosion Linatex is being equally valuable to many 
mines all over the world. 


LINATEX, THE NEW RUBBER—NON-WEARING—NON-AGING 


For Information: 


WILKINSON PROCESS RUBBER SALES CORPORATION 


53 WEST JACKSON BOULEVARD, CHICAGO, ILL. 
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FOUL AIR! 


—has made this man listless and 
inefficient. A common condition 
in the stopes and raises of hard 
rock mines — the very places 
where full vigor and intensive 
effort are needed most, from every 
man on the payroll. 






































You pay these men for a full day’s 
work—but they can’t deliver full 
value if compelled to lose time 
waiting for smoke to clear away 
after blasts; or to work in an 
atmosphere that lacks normal 
oxygen content. 


An old story to mining execu- 
tives; but now being corrected in 
well managed mines the World 
over by secondary ventilation with 
du Pont Ventube; which carries 
good air from the main air cur- 
rents, to even the most remote 
working places, efficiently and at 
low cost. 


Light, strong and flexible, du Pont 
Ventube is providing money- 
saving ventilation in practically 
every important mining center in 
the World. Write today for com- 
plete information. 


E.I. DU PONT DE NEMOURS &CO., INC. 
Fairfield, Conn., U. S. A. 


Canadian Distributors: Mexican Distributors: 
Canadian Explosives, Limited Compafia ea de 
Montreal and Vancouver Explosivos, S.A 
Mexico, D. F. 


REG. U.S. PAT. OFF 


VENTUBE 
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East Geduld 
To Install Oliver United Filters 


@ 


We 


SAN FRANCISCO 
Federal Reserve Bank 
Building 

NEW YORK 

33 West 42nd Street 

CHICAGO 

565 Washington Blvd. 
LONDON 
150 Southampton Row 
PARIS 
T. L. Genter, Concessionaire 
63 Ave. des Champs Elysées 
JOHANNESBURG 
E. L. Bateman 
TOKYO 
American Trading Co., Inc. 
MELBOURNE 
Fyvie & Stewart 
HONOLULU 
W. A. Ramsay Co. 
MANILA 
The Edward J. Nell Co. 
TIMMINS, ONTARIO 
B. D. Kelly 
HALLE, GERMANY 
Wilhelm Lill 
SCHEVENINGEN, 
HO 


and SOERABAIA, JAVA 
Van Lelyveld & Co. 
RECIFE, BRAZIL 
Ayres & Son 


Factories : 


Oakland, Calif., Hazleton, Penn., 


Peterboro, England 
Cable Address : OLIUNIFILT 


Pix GEDULD MINES, LTD., re- 
cently selected Oliver United Filters 
for its new cyanide plant in the Far 
East Rand. Seven 14’x 16’ cyanide 
units are to be installed. 


Such a company, located where it 
is, could not do otherwise than pin 
its faith on the filters proved out by 
long experience and recommended 
by engineers who know metallurgi- 
cal filtration forward and backward. 


East Geduld’s selection of Oliver 
United Filters carries a pointed sug- 
gestion to other mill officials. 


OLIVER 
UNITED FILTERS 


INC. 
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Why Mining Men 
prefe 
*SpiRALM Eis 


| AYLOR Spiralweld Pipe is universally applicable 


to every mining requirement due to these five 
outstanding advantages--- 
































ed alee 


aN 


Maximum Structural Strength (It's a pressure pipe 
carrying the same pressures as standard weight 
wrought pipe.) 

Minimum Weight (One half the weight of standard 
weight wrought pipe, it reduces transportation, 
handling and laying costs.) 

Positive Water-tightness (Assured by its spiral- 
welded lock-seam-truss.) 

Superior Corrosion Resistance (It is made of Ton- 
can lron---an alloy which has a greater resist- 
ance to rust and corrosion.) 

Lowest Frictional Losses (Its perfect roundness 


and smooth interior reduce frictional losses to 
a minimum.) 


Before you select pipe for your next requirements, it 
will be to your decided advantage to first consider the 
outstanding advantages of Naylor Spiralweld Pipe. 


NAYLOR PIPE COMPANY 


Main Office and Plant, 1230 East 92nd Street, CHICAGO 
3 Sales Offices | 
te 3116 Chrysler Building, New York Witherspoon Building, Philadelphia, 


507 Philtower Building, Tulsa 601 Post-Dispatch Building, Houston 

: MONTREAL, CAN., Mechanical Equipment Co., 660 St. Catherine St., West 
a0 e, Pa 
| cs %» 
<, ” 
; ®e & ¢ ) 
Vy lor 
/ : | 


oylor Pipe 7 





Maximum Structural Strength Mo-lyb-den-um With Minimum Weight 
Standardized Meyier| fueh apt i 8 0 N 


ho aane a Where corrosion is not a 
n ions ea any uniform len ath problem, Naylor Pipe can 


Toncan Copper Molybdenum Iron 
desired up to 40'0”. Ends made be furnished in steel. possesses a superior corrosion resist- 
to wrought pipe standards for all ance, making it the favored pipe 

pes of coupling. material. 
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Portable conveyor on dock unloading potash from 
car to ship 


IGHT men instead of eighteen are now re- 

quired to convey vegetable potash from 
warehouse to ship, since two Dracco pneumatic 
conveyors have replaced mechanical handling 
methods. 


One conveyor, shown below, picks up the ma- 
terial from storage, and delivers it to boxcars. 
After a two mile transshipment, a second Dracco 
conveyor, of special design, unloads the cars, 
and delivers the potash to the hold of the ship. 
The complete description is reprinted 





“Labor Has Been 


Cut in Half” 


Thru DRACCO 


gon fa (cee | Pneumatic Conveyors 


at the U. S. Industrial 


Chemical Co. 


pany states in closing, “The pneumatic equip- 
ment has been in operation over two years, and 
has shown that it is dependable and durable. 


The power consumption is higher, but the labor | 


involved has been cut in half; the material loss 
in spillage and dust eliminated; working condi- 
tions have been greatly improved; and a more 
convenient conveying system has been developed 
for this service.” 


Substituting Dracco pneumatic handling for 
your present method may show you 


in ay No. 519, which is now DRACCO Bee of saving. Dracco engi- 
available. i i i 


The U. S. Industrial Chemical Com- 


neers will gladly and without obliga- 
tion discuss your problem with you. 











Stationary conveyor at warehouse to convey potash from storage to cars 


THE DUST RECOVERING & CONVEYING CO. 


Engineers and Manufacturers 


Air Filter for Treatment of 


CLEVELAND, OHIO 


J, ollemats Hay Fever and Pollen Asthma 
a” 


TRAOE MARK 
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There is no substitute 
for EXPERIENCE! 


When Benjamin Franklin said that “The wise man 
profits by the experience of others” he summed 
up exactly the attitude of the wise purchasers of 
. industrial equipment today. These men know that 
it is cheaper to buy experience than to try ex- 
periments. They know that there should be more 
to a machine than meets the eye and that often 


the invisible, intangible parts are the ones that 
really count. 


These unseen and unweighable parts are the 
knowledge and experience of the equipment 
manufacturer. They are the parts that give an 
added value to the iron and steel in the equip- 
ment. They are the parts that mean results — 
something much more valuable to the purchaser 
than a mere machine. 


And these are parts that can’t be copied. 
For while machines may 


be imitated, methods 


is an unequalled fund of — followed, there is no sub- 
knowledge, built on along 


and varied experience 


Behind all Dorr equipment 


stitute for experience. 


with all types of wet-ma- 
terial handling operations 





DENVER, COLO. LONDON 
1009 17th Street H Dorr Company, Ltd. 
Abford House, Wilon Rd., 
333 inn taiieca tenia S.W.1 


LOS ANGELES, CAL ENGINEERS Dorr Gesellschatt m. b.H. 
108 West 6th Street 247 PARK AVENUE NEW YORK CITY Kielganstr, 1 W. 62 
WILKES BARRE, PA. : 

Miners Bank Building Sine et Cie 
ATLANTA, GA. INVESTIGATION TESTS DESIGN EQUIPMENT 96 Rue de la Pepiniere 
1503 Candler Building : fein 
JOHANNESBURG, S. A. 
TORONTO, ONT. MELBOURNE, AUSTRALIA TOKYO, JAPAN E.L. Bateman 
330 Bay St. Crossle & Duff Pty., Ltd., 360 Collins Street Andrews & George Co., Inc., Central P. O. Box F-23 Locarno House. 
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A Complete Encyclopedia 
on the Production, Fabrication 
and Uses of Aluminum. JustOut! 


Here, in one comprehensive and coordinated work, is all the 
information required by research workers and manufacturers 
concerned with the increased and more effective adaptation of 
aluminum to industrial purposes. 
subject—thoroughly and authoritatively—describing the meth- 
ods of its production, fabrication and application to industrial 


purposes. 


The Aluminum Industry 


by Junius David Edwards : 
Assistant Director of Research, Aluminum Company of America 


and Francis C. Frary ; 
Director of Research, Aluminum Company of America 
and Zay Jeffries ; 
Consulting Metallurgist, Aluminum Company of America 
2 volumes, 1228 pages, 6x9, not sold separately, Price $12.00 

This work combines the features of an interesting treatise of this 
growing industry, and an all-embracing reference work of the latest 
data needed by the aluminurfi technologist, the metallurgist, the 


engineer and the manufacturer. 


Its first volume covers the develop- 
ment of the aluminum industry and 
all the details of the mining and 
refining of the ores of aluminum. 
The second volume describes the 
properties of aluminum and its alloys 
and the methods employed in the 
working and fabrication. A detailed 
analysis of the engineering considera- 
tions involved in the many uses and 
applications of aluminum is fol- 
lowed by a series of chapters de- 
voted to the uses of aluminum in 
the various industries. 


Chapter Headings 
Volume I. 


. The Story of Aluminum 

The Story of the Hall Process 

The Aluminum Industry in Europe 

Ores of Aluminum 

The Production of Alumina 

Acid Processes for the Extraction of 

Alumina 

Electrothermal and Miscellaneous Fur- 

nace Processes for the Production of 

Alumina 

8. Materials for the Beduction Process— 
Electrolyte and Carbon Electrodes 

9. The Production of Aluminum 


aus Whore 


Volume II. 


Commercial History of Aluminum 

Physical and Chemical Properties of 

Aluminum 

Constitution and Structure of Aluminum 

Alloy Systems 

Properties of Aluminum Alloys 

Commercial Alloys of Aluminum 

. Melting Aluminum 

. Casting of Aluminym and Its Alloys 

Working of Aluminum 

- The Relation of Cold Working to the 

Physical Properties of Aluminum 

- Heat Treatment of Aluminum Alloys 

- Joining Processes 

- Coating and Finishing of Aluminum 

- Aluminum Products and Their Uses 

- General Considerations on Use of 

Aluminum 

The Design of Aluminum Structures 

- Aluminum in Transportation 

- Electrical Conductors of Aluminum 

- Aluminum in the Electrical Industry 

Aluminum in the Home and in the 

Food Industries 

- Aluminum in the Chemical Industries 

- Some Metallurgical and Other Uses 
of Aluminum 

22. Aluminum Paint 

23. The Future of Aluminum 


o ne 
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Examine these books—FREE 





of 10 days or return them postpaid. 


30 


Mc GRAW-HILL 
FREE EXAMINATION COUPON 


McGraw-Hill Book Company, Ine., 370 Seventh Ave., New York. 


You may send me for 10 days’ free examination THE ALUMINUM INDUS- 
TRY, 2 volumes, $12.00 postpaid. I agree to remit for the books at the end 


ND  sebae wi 0066 ee seb opens 
(Books sent on approval to retail purchasers in U. S. and Canada only. ) 
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FOR WIRE ROPES , GEARS ,; 
CHAINS .PUMP PLUNGERS ETC. 





a SURE 
LUBRICATION ...IN 
HARD MINE SERVICE 


OOR lubrication ruins wire rope. 
For this service DIXON offers 


the mining industry Waterproof 
Graphite Grease. 


In this DIXON Product, the highest 
grade mineral stock is combined with 
DIXON’S Flake Graphite, offering pro- 
tection against. both wear and corrosion. 
Of high lubricating value, impervious 
to water, alkali or acid, this grease pene- 
trates to the innermost strands of the 
rope and minimizes internal friction. 


Flake Graphite, in itself a lubricant, 
takes the wear that would otherwise 
come to the metals in contact. It cannot 
be washed off or thrown off. 


Let a trial order convince you of the 
effectiveness of DIXON’S Waterproof 
Graphite Grease. 


OTHER DIXON PRODUCTS 


Graphite Cup Grease Pipe Joint Compound 
Silica Graphite Paint Flake Graphite 
Graphite Seal 


Joseph Dixon Crucible Co. 


Established 1827 


Jersey City D N 


TRADE WMARK 


DIXON’S 
WATERPROOF 
fl 


New Jersey 
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KEEPING DOLLARS 
FROM WAITING ON 
DIMES-~- 
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Type M Section Insulator Switches 
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Every care in manufacture is taken by 
O-B in making this important cost- 
cutting device. The best hickory, 
bronze of unusual strength, small tol 
erance limits, and good castings make 
O-B Switches the best switches to buy. 
Turn to pages 560-566, O-B Cat. No. 20. 


Two Ways of “Killing the Line” 


—but only one keeps the profits alive 


UST you disconnect power back at the sub-station or entry— 
interrupting all haulage—while adjusting trouble in a trolley circuit? 
If so, here again is “‘a dollar waiting on a dime.” 


Safety First! Kill the line by all means; but do it in such a way that you 
still keep the profits alive. With a few O-B Section Insulator Switches 
placed in the trolley circuit at strategic branch points, you can disconnect 
any section where repairs or extensions are to be made and still keep the 
rest of the haulageway producing profits. And the finer the degree in 
which the trolley is sectionalized, the greater the returns in profitable 
production. | 


If mine electricians want to save some of the countless steps they take 
each day in their work—if they and the management are interested in 


“keeping dollars from waiting on dimes”—here is an opportunity. 
Ohio Brass Company, Mansfield, Ohio 
Canadian Ohio Brass Co., Limited 
Niagara Falls. 
1226M 


CAR EQUIPMENT 
MINING 
A 


VALVES, 


PHILADELPHIA BOSTON LOS ANGELES SAN FRANCISCO SEATTLE 
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INTERNATIONAL 
SMELTING COMPANY 


New York Office: 25 Broadway 


Purchasers of 


GOLD, SILVER, COPPER, LEAD 
LEAD-ZINC ORES and CONCENTRATES 


Ore Purchasing Departments: 


818 Kearns Building, Salt Lake City, Utah—Miami, Arizona 





Copper Smelter: Miami, Arizona Lead and Copper Smelters: International, Utah 
Custom Lead-Zinc Concentrators: International, Utah; Rico, Colo. 
Refineries: Raritan Copper Works, Perth Amboy, N.J.,and International Lead Refining Company, East Chicago, Ind. 








DEPENDABLE, EVERY DAY SERVICE 
WITH FAIRFIELD LIFE-TIME IDLERS! 


View of one-half of trough- 
ing carrier showing cut 
away of sections. 


Timken Roller Bearings reduce 
power consumption, save belt wear, 
and cut replacement expense. All 
rollers interchangeable. ‘Built for 
belts from 16” to 60” in width and 
furnished with heavy angle bases 
for new or present stringer spacing. 


WRITE FOR BULLETIN 105-EM. 





THE FAIRFIELD ENGINEERING COMPANY 
MARION, OHIO 


ELEVATING a2 CONVEYING MACHINERY 





32 A McGraw-Hill Publication: Engineering and Mining Journal — Vol.129, No.12 








AMSCO Manganese Steel possesses a distinctive 
toughness, in addition to a high tensile strength, that 
withstands the most severe shocks and stresses. 
Supplementing the peculiar self-hardening quality 


Tensile Strength is not 
the whole story: 


The average tensile strength of AMSCO Manganese 
Steel test bars is 125,000 pounds per square inch. 
This value, combined with an elongation of around 
45%, gives a Work Factor immensely greater than that 





















of competing steels when the latter are made and 
heat-treated to show the same tensile strength. 
This Work Factor, plus the developed hardness of 
the working face of an AMSCO casting in service 
explains the superior shock and abrasion resistance 
found in AMSCO Manganese Steel and justifies 
the thousands of users who use this steel for equip- 
ment parts subjected to grinding wear, severe 
shocks and heavy service stresses. 


of the wearing surface, this toughness resists wear 
more satisfactorily than does any other commer- 
cially available alloy cast steel. 


This statement is based upon more than 2000 tests 
with 150 alloy steels, subjected to as many as 30 


different heat treatments in the AMSCO Research 
Department. 








AMSCO MANGANESE STESL VS ALLoy CAST STEEL 

Basis OF COMPARISON = IDENTICAL TENSILE STRENGTH 
MANGANESE STEEL ALLoy STEEL CHEAT TREATED) 
TENSILE STRENGTH (25090 LB. Per S@in ALT 1h ae hal SS ole Big -RL| 
ROE 550 SuRFACE HARONESS rani} 
Sopy METAL ra PERCENT ELONGATION 


Bopvy METAL 
i old taal -<) Efe ABRASION FACTOR 


PROPERTIES | 


FACTOR 


"MN a) Bo 
3690 Fr KS PER Gu-IN. 


VVorx FACTOR 
\S50Fr La. Per Gu 


PgRCENT ELONGATION 





Read These Authentic Facts! 


The only fair way to compare various steels on the basis of tensile strength is to choose an identical value for this property. 
Any typical value might be chosen, but since Manganese Steel is so frequently the standard of comparison employed by 


competitive steels, the average tensile strength of the AMSCO Manganese Steel used in these tests is taken, namely 
125,000 pounds. 








Any of the special alloy steels containing nickel, chromium, manganese, molybdenum, or some combination of these, 
when heat-treated to show 125,000 Ibs. tensile strength, will have an average surface Brinell of around 275 and an 
elongation usually lower than 15%. In wae service AMSCO Manganese Steel attains a surface hardness of 550 
Brinell, without lessening the elongation of the body metal. The Fahrenwald abrasion factor of Manganese Steel is 


150 and that of alloy steels under the above conditions is only 110. The higher the abrasion factor, the more wear- 
resistant is the steel. 












The stress-strain diagrams above in Table No. 2 show the number of foot-pounds of energy consumed in rupturing com- 
peting cast alloy steels to be less than half that for AMSCO Manganese Steel on the basis of an identical tensile strength. 


—— have only 1 the Brinell hardness on the working face, and a considerably higher abrasion loss under identical 
conditions. 





AMERICAN MANGANESE STEEL COMPANY, 376 EAST 14th STREET, CHICAGO HEIGHTS, ILLINOIS 


Foundries and Sales Offices at Chicago Sales Offices at New York City—Boston 

Heights, Illinois—Burnside, Chicago, Illi- —Easton, Pa.—Lakeland, Fla.—Pittsburgh— 

nois—New Castle, Delaware—Oakland, Cleveland — St. Paul — Lynchburg, Va.— 

California — Los Angeles, California — Portland, Ore. — Seattle — Vancouver — 

Denver, Colorado — St. Louis, Missouri. Winnipeg—Houghton, Mich.— Birmingham 

FAHRALLOY General Sales Office at —New Orleans—Tulsa—Pittsburg, Kans. 
St. Louis, Missouri. 7 — Salt Lake City. 


® 
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1 shaft is the “bottle neck” of a mine. 
If for any reason the shaft ceases oper- 


ating it can hold up work throughout the 
mine. This situation throws the responsi- 
bility of unfailing operation on the shaft 
hoisting engine. 


Lubrication is an important factor in the 
efficient operation of a steam mine hoist 
engine . . . and effective lubrication here 
is often a knotty problem to solve. Long 
steam lines, wet steam and intermittent 
operation are three conditions difficult to 
contend with in order to obtain proper 
lubrication service. 


Not all cylinder oils will lubricate 


bottle neck 


effectively under wet steam or intermittent 
operation. Neither will all bearing oils 
perform equally well under the different 
conditions encountered in different mines. 
Due to the variety of steam conditions 
encountered it is dangerous to make any 
general recommendations for the lubrica- 
tion of steam mine hoist engines. It is 
dangerous to make general lubrication 


recommendations for any mine equipment. 


Because of this important fact, the Standard 
Oil Company (Indiana) offers the service of 
its staff of lubrication engineers in helping 
you obtain the best possible lubrication 
service. These men have studied mine lubri- 
cation and they have a complete line of the 
highest grade lubricants for mine service 


to work with. 


Why not take advantage of this free service 


and call in one of these men? 


STANDARD OIL COMPANY (Indiana) 





n operation 





General Offices: 910 South Michigan Ave. Chicago, Illinois 
Chicago Detroit Grand Rapids Joliet Mason City Saginaw South Bend 
Davenport Duluth Green Bay Kansas City Minneapolis Sioux City St. Louis 
Decatur Evansville Huron La Crosse Milwaukee Peoria St. Joseph 
Des Moines Fargo Indianapolis Mankato Minot Quincy Wichita 


1405 
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HE “D-V” Drive transmits power 

with minimum loss. There is no 
slippage and speed ratios are con- 
stantly maintained. Every essential 
feature necessary to insure depend- 
able, economical power transmission 
is found in this drive. It is a Dodge 
product backed by fifty years of in- 
dustrial power engineering. It is pro- 
duced in a plant geared to modern 
demands and by machinery designed 
especially for the purpose. Dodge 
sheave design and precision manu- 
facture insure maximum belt life and 
low maintenance. 

Stock sizes of “D-V” Drives can be 
obtained on the immediate delivery 
basis. Modern production methods 
and unusual production facilities in- 
sure an adequate supply of stock 
drives at all times and non-stock drives 
can be furnished with minimum delay. 
“There is Added Value in the Name 
Dodge” both in quality and avail- 
ability of product. 








DODGE-TIMKEN BEARINGS 


The only complete line of en- 
closed anti-friction industrial 
bearing units offering a type to 
meet practically every require- 
ment of power transmission or 
machine application. In combi- 
nation with “D-V” Drives they 
effect big economies in main- 
tenance and insure continuous 
service. 


DODGE MANUFACTURING CORPORATION 


MISHAWAKA, INDIANA 








THE FOUR DIVISIONS OF DODGE 


POWER TRANSMISSION 
Complete equipment for the 
transmission of power. Every 
type of pulley, hanger, pillow 
block, etc. 


MATERIAL HANDLING 


Every type of conveyor to 


handle any type of packaged or 
bulk material. 


DODGE-TIMKEN BEARINGS 
For power transmission and 
machine application. A type for 
every service. 


SPECIAL MACHINERY 
A manufacturing department for 
those who prefer to devote their 


attention to selling rather than 
makin; 


DODGE MANUFACTURING CORPORATION 
Mishawaka, Indiana 
Please send me the A-160 D-V Drive Data Book. 





Name 





Position__ 
Firm 
Saini i a a a a gh aie ee 
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DRILL MAINTENANCE 


rests on LaLa LS 



















COCHISE 
4-W 
WET 
STOPER 














Put a No. 4.W Cochise Wet stoper on the job and cut drill 
maintenance costs out of your worries. This forged steel 
machine has remarkably high drilling capacity. It is com- 
pact, yet light in weight—and famous for its water tube 
design. Tube can be pulled out, cleaned, replaced, feed 
cylinder swung into position and nuts tightened on swing 
and hinge bolts in less than 5 minutes right at the stope or 
raise. Saves long trips to repair shop. Any wonder well 
known companies use this sturdy, powerful stoper with its 
infinitesimal maintenance cost? 


Sold by 
Cochise Rock Drill Mfg. Co. A. H. Cox & Co., Inc., Seattle, Wash. 
as Aeon, Cae. Hickok & Hickok, Portland, Ore. 
The Mine & Smelter coe Co. . 
Salt Lake City, Uta’ Rix Co., Inc., San Francisco 
and El Paso, — and Los Angeles, Calif. 
The Arizona —, aoe Co. Jules L. Vermeersh 


Prescott, Phoenix, Ariz. 





ROCK DRILL MFG. CO.. LOS ANGELES.CAL. 


STEARNS-ROGER 


The Baker Cooler 
lt Floats 





Efficient Cooling of Roasted Ores. 
No Dust Losses. No Loss of Head Room. 


Low Power, Water and Maintenance Costs. 


E 











& 


CONTRACTORS 


THE STEARNS-ROGER — | 


=—_— DENVER,COLO.-“ MANUFACTURERS 
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HERE 
BELT 


HIS picture shows the most severe and 

without doubt the wettest and sloppiest 
conveying problem in the metal mining in- 
dustry. The conveyor used is a Link-Belt 
Anti-Friction Belt Conveyor. It is taking 
the discharge from an Oliver filter, the 
product resembling soup most of the time. 


Until Link-Belt offered its Anti-Friction 
Idler to this industry, no idler would 
stand up under these abrasive conditions. 


Dee eee ee 
CONVEYOR 


IDLER 





The water saturated with particles of 


quartz, would seep in along the shaft and 
ruin any idler used. 


After experimenting with many other types 
of idlers, it was found that Link-Belt Idlers 
stood the gaff. As a result, Link-Belt Idlers 
are standardized for both dry and wet 
work at this mine. 


Send for a copy of Data Book No. 615 


which covers the complete line. 


LINK-BELT COMPANY $943 
Leading Manufacturers of Equipment for Handling Materials Mechanically and for the Positive Transmission of Power 
CHICAGO, 300W.Pershing Rd. INDIANAPOLIS, 200 S.Belmont Ave. PHILADELPHIA, 2045 W. Hunting Park Ave. SAN FRANCISCO, 400 Paul Ave. 


Atlanta Boston Dallas Grand Rapids Louisville Montreal New York Portland, Ore. Toronto 
Baltimore Buffalo Denver Kansas City, Mo. Milwaukee New Orleans Oakland Seattle Vancouver 
Birmingham Cleveland Detroit Los Angeles Pittsburgh St. Louis Wilkes-Barre 


LINK-BELT ANTI-FRICTION 


BELT CONVEYORS 
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RIB-CONE™ RIBS 


STOP 
SLIPPAGE!! 


It’s ball slippage we’re talking about! 


i increases wear. There’s less slippage in the Rib-Cone 
SE cause the rugged rifle ribs positively carry the balls up—no 
sliding back—no skidding! ; 
Rib-Cones run slowly—saving power, but they carry the balls higher! 
Falling farther, the balls hit harder—crush more ore! 


Greater tonnage with less power 


Rib-Cone balls stay round—no flat spots—they last longer! 


And liners that last longer, too—when you save balls, you save the 
liners. The reverse rifle ribs save the grate, and circulates the ore. 
But that’s another exclusive feature, described in Bulletin No. 105. 
Air mail will speed your copy on its way. 






Screenless or Screening Rib-Cone Mills are available for your needs. There are many sizes, 
some sectionalized reg transport to the mountains. One unyielding standard of y ae 
the best. Prices are moderate, and within reach. The smallest size is $575. We also vs 

a complete series of mill equipment—ore feeders, Overstrom Universal concentrating tables, 
sectional steam boilers, fine crushing rock breakers, thickeners and classifiers— 


Ore-testing Plant design Construction 


STRAUB MFG. CO. 


507 Chestnut St., Oakland, California 





GEARY- 
JENNINGS 
Pe = SAMPLER 


Ee nese Mami tte iit teeetir tt tees 


=o" | ___ae Cuts Horizontally 
| L Across the Stream 


It has 9 points of superiority. 


1. CORRECT SAMPLING REQUIREMENTS ARE COMPLETELY FUL- 
FILLED by the Geary-Jennings Sampler. (a) The mechanism operates 
at regular time intervals, the duration of which may be quickly and 
easily varied to suit demands. (b) The cutter does not swing in an are 


but moves across the pulp stream in a straight line and (ce) at a uni- 
form rate of speed. 


2. A DUST-PROOF MOISTURE-PROOF HOUSING encloses the entire 
mechanism. 


3. TAMPERING WITH THE SAMPLER IS IMPOSSIBLE. The housing is 
arranged to be padlocked in place, rendering all parts of the machine 





Successful processing re- 
quires accuracy in sam- 
pling. To obtain this 
accuracy the cut must 
move horizontally across 
the stream, which is ac- 
complished by the Geary- 
Jennings Sampler. Two 
years’ testing in various 
processing plants under 

















actual operations prove 




















inaccessible to unauthorized persons. 


{ 4. LUBRICATION IS REQUIRED NOT OFTENER THAN ONCE EVERY 
the advantages of this TWO OR THREE MONTHS. 
sampler in improving 5. THE SAMPLING INTERVAL MAY BE VARIED TO SUIT REQUIRE- 
molin ° MENTS. A pointer and dial on the adjustable timing switch permits 
sampling. variation of sampling period to any interval between two seconds and 
thirty-six minutes. 
We Manufacture 6 





Geary-Jennings Sampler, Geary Reagent Feeder, 
Geary Lime Feeder and Automatic 
Sampler No. 2. 











Descriptive matter on request. 


The Galigher Company 
Salt Lake City, Utah 
and Butte, Montana 
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- ANY NUMBER OF SAMPLERS MAY BE OPERATED SIMULTANE- 


OUSLY by a master timing switch, which may be located under one of 
the sampler housings or outside the housing in any location desired. 


- ELECTRICAL EQUIPMENT IS STANDARD thruout the machine. No 


special devices are used. 


HEADROOM AND SPACE REQUIREMENTS ARE SMALL. 


THE GEARY-JENNINGS SAMPLER IS BUILT TO LAST and give serv- 
ice at minimum cost over a long period of time. There are no cams or 
delicate wearing parts. Sturdiness is built into the machine. 
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GREAT WESTERN ELECTRO-CHEMICAL CO. 
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ODIUM, POTASSIUM, AMYL, AND BUTYL, 
SOLDIERS TRIED AND TRUE! THROUGH- 
OUT THE MINING WORLD THEY FIGHT 
THE BATTLES OF THE FLOTATION 
ENGINEER, AND EACH HAS WON 
ITS CHEVRONS. 

SODIUM AND POTASSIUM, OLD 
TROOPERS TRIED BY PIONEER FLOTA- 


gr Se ce : we 
a is - hac a: es to Z 


XANTHATES 


PASS IN REVIEW 


BUTYL AND AMYL— YOUNGER, YES, 
BUT BAPTIZED BY FIRE IN ACTUAL 
MILL-RUN TESTS, AND NOW THEY 
MAKE A FIGHTING FOUR! 

WHEREVER THE CHALLENGE IS “FLO- 
TATION” THE THREE PASSWORDS ARE 
“BEAR BRAND XANTHATE.” WHER- 
EVER THE BATTLE IS TOUGHEST BEAR 


TION CAMPAIGNS, MARCH 8EAR BRAND XANTHATES BRAND IS IN THERE FIGHTING— 


Z-3 Potassium Xanthate 


SIDE BY SIDE WITH THEIR 


Z-4 Sodium Xanthate 


FAITHFUL,CONSISTENT,STURDY! 


Z-5 Amy! Xanthate 


YOUNGER CAMP-MATES. 


‘NINE MAIN STREET ‘ 
SAN FRANCISCO 


Z-6 Amyl Xanthate 





SAMPLE SENT UPON REQUEST. 


PLANT: PITTSBURG, CALIF. 
CABLE ADDRESS “CHLOR” 
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> Aerial Tramways 








This B & B Friction Grip Aerial Tramway—10,600 
= feet long—has been in successful operation at a cop- 
per mine since 1915. Its economy is best attested by 
the fact that in 1926 the company installed an auxiliary B & B 
Tramway 8500 feet long. 


Capacity of all B & B Friction Grip Tramways guaranteed. 
Your saving in operating expenses absorbs installation costs 
in a few years. Our Improved Patented Screw Type Friction 
Grip insures positive action under all circumstances. 


We also build Two-Bucket Tramways for shorter hauls. Require 


only one operator. Investigate the B & B Aerial Haulage 
Systems. Ask for Catalog 8. 


BRODERICK & BASCOM ROPE CO. 
ST. LOUIS 


New York—Seattle—Portland—Houston 





Manufacturers of power- 
ful Yellow Strand and 
other dependable hoisting 
and haulage ropes. 
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FOR WET, DAMP 
OR DRY WORK 
IN BLASTING 


FRANCOIS 
CEMENTATION 
PROCESS 


Used for shaft sinking or tunnelling 
through wet ground, sealing water leak- 
ages, constructing underground dams, 
and consolidating loose ground. Our 
specialized high pressure cement and 
chemical grouting service can save you 
money. This has been repeatedly proved 
in Europe and South Africa. 


GAy0 


The Dravo Contracting Company 
Pittsburgh, Pa. 


foundations, bridge piers, dams. 
MINING CONTRACTORS & ENGINEERS 
Shaft sinking, slopes, tunnels, pneumatic caissons, 
Submit details of your difficulty for our consideration 


Herz are various brands of 
Safety Fuse especially adapted 
for all underground blasting 
conditions. Available in single 
or double tape or countered 
with burning speeds of 90 or 
120 seconds per yard. Their 
universal use evidences their 
qualities of safety, economy and 
effectiveness. 


Supplied by all explosive 
companies. 
EN .S iG kX 
SAFETY FUSE 
BICKFORD 


The Ensign-Bickford Co., 
Simsbury, Conn. 
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TALK NUMBER SIX BY A PROMINENT DISTRIBUTOR 


ont 










Above—Mr. Chas. T. Jones, President of the Capen Belting 
& Rubber Company of St. Louis, Mo. This company’s services 
are of a definite economic value to the prosperity of its 
business territory. 


UR stock is adapted to community requirements 

and takes into consideration the prospective pur- 
chases of many users in our vicinity. This means turn- 
over and consequently a minimum of deterioration. 
We save consumers that risk. Rubber is one item which 
is affected with age. We recommend Republic’s Belting 
—Hose— Packing— Molded and Lathe Cut Goods.” 


The above statement is characteristic of those made by. prominent dis- 
tributors all over the country. It explains in part how the Industrial Supply 
Distributor, helping to solve the important problem of broad markets 
and economical distribution, upholds high quality, maintains fair prices 
and saves needless efforts on the part of both consumer and manufacturer. 


THE 
REPUBLIC RUBBER CO. 


Youngstown 
Ohio 
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‘Quick Turnover 
Prevents Deterioration 


For’ strength — lightness — 
flexibility — and — beauty — 
Fairway Water Hose stands 
in a class by itself. It is 
made in any length up to 500 
feet and in any size from 4” 
to 1” inclusive. On orders 
for 100 feet or more, of a 
size, an additional label will 
be attached showing the 
user’s. name. 
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F YOUR Requirements Call For 

Such Characteristics As Economy 
of Acquiring, of Installation, of Main- 
tenance, Complete Materials, Simple 
and Speedy Erection, Finished Ap- 
pearance and Structural Qualities 
Which Make For Permanence, Yet 
Which Permit Enlarging, Taking Down 
and Re-erecting .. . THEN 


The Answer to Your Sheltering 


Problem is in this N E 
64 PAGE BOO 


LOOSE-LEAF 





























INDEX OF INSTALLATIONS PICTURED 
Airplane Hangars 
(commercial and individual)_.......--.------- O 
INDEX OF sane td NR 6 fe oss ce eneeeos + 
I ha ee eet 
CHARACTERISTICS Bus and Truck Garages ........-............---- O 
Cossmsinsary emunegs ene OC 
Senndatdiced Pages Se ds ee eae O 
Se Cotton Gin and Mill Buildings -___------------- O 
Unit Design -__-_.._--- cna eee oO 
Adaptability -.........__- 3 meena O 
Installation____4, 5, 6, 7,8 — a Buildings ---------_-_- -----------. a 
Structural Strength arene ad 
wae- wen 6, 7, 8, 57,58,59 Hotels, Bunk and Mess Halls ___.__-----------_- Oo 
Fire Safeness --__-_- 55, 56 sannenesey sane a a a se ee crete : 
Insulation _____- 11, 12, 6 RRmICNNDIRMNRD Stee oe 
eis * ae ick " Machine Shop Buildings __..._.......---.----- O 
ce 1 11 0. 41 oo ELE DELETE EE, O 
ar » 14, 40, 41, 44 I TN Se ee 
Steel and Stucco Inne an UNNI O 
eens acca ey a Pe, I i ce 
Completeness____6, 7, 8, Ai eel RINE oc oso oS =e neon 
57, 58, 59, 60, 61, 62, 63 ya a ig a agement Z. 
<1 gs tation Buildings (bulk) ___._..--.---..-..-- 
Ventilation a ee 60, 63 Oil Station Buildings (service)_......_-.-------- oO 
Windows... 60,61 Outdoor Comfort Station -...........---.------ O 
MER oS 61, 62 ena a — tS 
Gable Ends ____________- 58 ower Plant Buildings 
il = 
One-piece Ridge___--__- 58 fae al 5 
One-piece Corners ____- 57 Cn, a a ape EEE aE PE O 
Roof and Side-wall a mannan anne ene 2 
ee Ea 
Warehouse Buildings ____.................._...- Oo 
Warehouse (distributing) __._........-.__------- 0 


Requests From Officials Bring It With Our Compliments 


BUTLER MANUFACTURING COMPANY 
1239 Eastern Ave. 939 Sixth Ave., S. E. 
City, Mo. Minneapolis, Minn. 
Send the new book together with price information 
on steel buildings for the purposes checked above. 





BUTLER 





Firm Name 


By aa sb Title 
Address 
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For MINE anc 






Station Pumps 
Mine Unwatering 
Mine Sinking 
Sand and Tailings 
—etc.—etc. 


KIMBALL-KROGH 
PUMP COMPANY 


1010 E.62nd St. 
| Mek; Angeles 


149 Beale St. 


San Francisco 





California 
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TAYLO 


Spiral Riveted 


PIPE 


LIGHT: STRONG: ENDURING 


Taylor Spiral Pipe is used extensively in mines 
throughout the country because of its light weight, 
strength and durability. 

Transportation difficulties are lessened, labor costs re- 
duced, and rapid installation made possible by the use 
of this piping. For real economy use Taylor Spiral 
Pipe. Sizes 3 in. to 42 in. Diameter 

Lengths up to 40 feet 


TAYLOR FORGE & PIPE WORKS, CHICAGO 
Box 485, Chicago 50 Church St., New York 
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| The Lowden Dever | 


for Fine Materials 
Sticky when wet—Dusty when dry. 





In world-wide use. Many repeat orders. Below 


are some prominent users. 


Federal, Lead .Co., Mlat River, Mo.......cccccscsevess 2 
Saint Joseph Lead Co., Bonne Terre, Mo............. 3 
National Lead Co., St. Francois, Mo... ¢ cicccescccccscee 1 
Tennessee Copper & Chem. Co., Copperhill, Tenn...... 1 
Bunker Hill & Sullivan M. & C. Co., Kellogg, Idaho... 1 
Amer. Zinc, Lead & Smelting Co., Mascot, Tenn 1 
Cerro de Pasco Copper Cpn., Peru.......cscccccccees 8 
Barton Mines Corp., North Creek, N. Y.............6. 1 
Southwestern Consolidated Graphite Co., Burnet, Tex... 2 
E. I. du Pont de Nemours & Co., Carneys Point, N. J... 1 
Noranda Mines, Ltd., Noranda, Que., Can.............. 
Giesche Spolka Akcyjna, Katowice, Poland 
United States Vanadium Co., Rifle, Colo.............. 1 
Patifio Mines & Ent. Cons., Inc., Tchiatouri, Bolivia... 3 
Electrolytic Zine Co. of Australasia, Ltd., Rosebery, 


SEMIN. 'c. > Sai. a bia a 0 din, 8 ele ha ea © cn eka aan 
Evans-Wallower Zinc Co., E. St. Louis, Ill............ 3 
American Sm. & Refg. Co., Sta. Eulalia, Mexico...... 1 
Vanadium Corp. of America, Ricran, Peru............ 1 
Rare Metals Corp., Naturita,. Colo... ...ccecccvccsct 1 
Wiluna Gold Mines, Ltd., Wiluna, W. Australia...... 6 
Illinois Zine Co., Peru, dad cu Oucecays ROLF aes: 2 
Nichols Copper Co., Ei Wy MS ole 6 ec tie A & also ate haw 1 


Roan Antelope Copper Mines, Ltd., Northern Rhodesia.. 3 





Pamphlet 32-B describes the Lowden Dryer. It also contains 
information on drying in general and points out in what con- 
ditions this dryer applies. May we send you a copy? 





Colorado Iron Works Company 
Denver, Colo., U.S. A. 


Canadian Locomotive Co., Kingston, Ont., Canada 
Head, Wrightson & Co., Ltd., Stockton on Tees, England 
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Norpstrom VALVES 


“MERCO” COMPOUND FOR THREADS AND GASKETS 
MERCO NORDSTROM VALVE CO. 
e 


MERRILLITE ZINC DUST 
THE ALLOYS COMPANY 


& 
MERRILL- CROWE 
“Mmm = PRECIPITATION PROCESS 


oe 7 
aang MILLS-CROWE CYANIDE 
5 RECOVERY PROCESS 
* 
SILVER-DORFMAN PROCESS 
e 
MERRILL CLARIFYING FILTERS 
% 
MERRILL SLIME FILTERS 










THE 
MERRILL 
COMPANY 


343 Sansome Street . . . San Francisco 
Cable “Lucro” 
+... Subsidiaries.... 


m-w>OzZmumo 
















The Merco 
Alloys Nordstrom 
+e Company Valve Co. 
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UMW, 
MINE CARS 


in use all over the world 








This All-Steel Rotary 
End Dump Car 


is one of a shipment of Ottumwa Cars 


to South America 


This shipment of 32-cu.ft. steel cars to ajlarge smelt- 
ing and refining company in Chile, is typical of the 
international reputation of Ottumwa cars. 

These cars are of the rotary, end-dump type, equipped 
with patented 


Ottumwa Roller Bearing Wheels 
Four-Wheel Brakes and Bumpers 


We can furnish steel cars of any type and size, riveted 
or electrically welded construction, to meet the par- 
ticular needs of your operations. Write today for par- 
ticulars or our Mine Car Bulletin No. 210—without 
obligation. 


Other Ottumwa Products 


Hoists of all sizes, Electric, Steam Generated Herringbone and Spur 


Gas—Hoisting Sheaves—Mine . ; aE 
Costs Wood, Steel or Composite— Gears—Gear Reduction Units 
Roller Bearing Car Trucks — Special Machinery and Castings. 


OTTUMWA IRON WORKS 
OTTUMWA, IOWA 


OTTUMWA IRON WORKS, Ottumwa, Iowa. 


Send us the following, without obligation: 
O OTTUMWA MINE CAR Bulletin No. 210. 
O OTTUMWA GEAR Catalog. 
0 OTTUMWA Hoist Catalog, No. 35. 


E.M J. 6 
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Let H&K Screens 


prove themselves 


Harrington and King Perforated 
Metal Screens are precision made. 
They have no weak spots to break 
through. Their product is always 


_ uniform. 


Try them the next time you are 
ordering screens. Or, better yet, ask 
H and K for their recommendations 
for your particular service. Then 
check up on them carefully and you 
will find out why H and K Screens 
are preferred by the mining industry. 





THEHARRINGTONG KING PERFORATING (0. 


5641 Fillmore St., Chicago, Iil. 
New York Office—114 Liberty St. 
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Coppus 
Engineering Corp. 


356 Park Ave. Worcester, Mass. 
Also Compressed Air Driven 
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Nichols 
Herreshoff 


Furnace 
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ROASTING—CALCINING 
: DRYING 

| NICHOLS PACIFIC 

| COPPER FOUNDRY 
| COMPANY COMPANY 
: NEW YORK | SAN FRANCISCO 
3 U. S. A. 


NEw YORK 
ENGINEERING 
COMPANY 


75 West Street, New York 


E mpire Placer 
Gold and Prospecting 
Tin Dredges Drills 


AND 
Hydraulic Mining Machinery 


AT 


Mu 


iS 


HOMEDUUEOUELEODEOEOUELEOUEOUAUEOOEOEOUEOERGEUEOUAGEOUOGUOEROOOAGEOOGOEGEOEOUEOEOEOGEOEUSOGOUAUEOLOGOOCONEOOLEOCOGEOEOEOEOOOUEOOUELOOGEOOOEGEOOEOEOEOU EO OAoA oO eNO, 


PLATINUM 


REFINING ASSAYING 
in all Standard or Special Forms 


MANUFACTURING 


We are specially equipped for 
the testing and sampling of any 
Platinum-bearing materials 


J. Bishop & Co. Platinum Works 
MALVERN, PA. 
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AERIAL 
TRAMWAYS 


With our exclusive method of 
fabrication and erection, all struc- 
tures of steel, cost is less than 
wood in any country. Maintenance 
and fire hazard reduced to a mini- 
mum. 

For Heavy Capacity — Double 
Trucks and Hangers with Two 
Grips and Self-dumping Buckets 
give lowest transportation cost. 


RIBLET TRAMWAY CO. 
Montgomery & Division Sts. 
Spokane, U. S. A. 


Dita Luwer ul S. A. Representative, 
12 Mile Tramway T. H. Graham, Lima, Peru 
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Everything 


for the QUICKSILVER Industry 


Gould rotary furnaces, new improved condensing systems, 
J. & McK and Q retorts, flasks and miscellaneous equip- 
ment. 

H. W. GOULD & CO., Mills Bidg., San Francisco, Calif. 


Largest Dealers in Domestic Quicksilver 
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1. 


Brass 


and 


Copper 


Immediate delivery from 


18 convenient warehouses 


CHASE BRASS & COPPER CO.—Incorporated— 
Waterbury, Conn. 
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BULLETIN 2901 
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MODERN If you are interested in modern 
FLOTATION flotation, you will want Bulletin 
lial telat 2901. It contains five articles by 
leading men, fourteen pages of 
flowsheets, five page article on 
“Mill Estimating’” and complete 
data on the DENVER “‘Sub-A.” 


Write for your copy 


Telephone MAin 4315 
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: THE 
ROSS 
FEEDER 


completely controis the 
flow of any size material 
from storage bins and open 
dump chutes. See full page adv. 
in last issue. Fully descriptive 
catalog obtainable from— 












ROSS SCREEN & FEEDER CO. 
247 Park Ave. 2 Victoria St. ' 
New York,U.S.A. London, S.W. 1, England , 742 ° @ 
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SAUERMAN CABLEWAY EXCAVATOR 
Reaches Farther, Digs Deeper and Is Able to Lift Material 
Higher Than Any Other Type of Excavator 








Sauerman machines are => 
remarkably economical - 
for moving earth, gravel, 
clay, broken rock, etc., 
from a river, pond or 
large pit to a bin or 
storage pile. Offered in & 
a wide range of sizes | 
with handling capacities - 
up to 300 tons per hour. * 
Write for Catalog No. 12. 
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TROREN ENS OUONeeweON ET ETONNE 


Sauerman Bros., Inc., 484 S. Clinton St., Chicago 
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High Temperature Cements 


FIREBOND THERMOLITH 





Chrome 


Acid-Proof Brick 


MLC CUCCCCCCCL LUCA 


HARBISON -WALKER REFRACTORIES CO. 
World’s Largest Producer of Refractories PITTSBURGH, PA, 
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Hoists, Tipples, Skips, Cages, 
Car Dumpers (all types), Fill- 
ing and Excavating Bridges 
for Leaching Vats, and Spe- 
cial Machinery. 


profitable 
solution 


of your 
problems. 


THe WELLMAN ENGINEERING Go. 
Forrrrerly The Wellrmart-Seaver-Morgan Co. 
CLEVELAND, OHIO 




















Results on Your Product 


A test of your product will undoubtedly show that your 
screening can be handled to advantage on Rotex Screens. 


We can show you how screening on one of the nineteen 
models of ROTEX will result in increased tonnage at a 
lower cost and with greater accu- 
racy. 


The ROTEX catalog will prove 


interesting and profitable reading 
—send for it. 


ROTEX | 


COMPACT 
SCREENS 
19 Models 


Let Us Show You the 


Cable Address: Meshopen, Cincinnati, U. S. A. 
The 


ORVILLE ST MPSON company 


1242 KNOWLTON §&T., CINCINNATI, OHIO 











| SEND for the 
ROTEX Catalog 
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Grinding . . . Climax Hydraulic Guns 


In this equipment, the mill 
drum prevents slippage of 
the ball mass as it is being 
earried upward by the re- 
volving drum. It effects 
mixing of the _ grinding 
bodies as they are cascaded. 
Lower grinding costs — 
lower power consumption 
with Williamson Mills. 


WILLIAMSON Write for bulletin. 
BALL MILLS 








have many exclusive and 
desirable features that any 
experienced operator will ap- 
preciate. 








Illustrated booklet on request 
GEORGIA IRON WORKS, AUGUSTA, GA. 
Manufacturers of Hydraulic Guns, Sand and Dredging Pumps 
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Hardinge 


Pulverizing—Drying—Thickening—Clarifying—Powdered Coal Equipment 
122 Bast 42nd St., 


New York, N, . Hardinge Company, Inc., York, Pa., “1. S. A. Continental Bank Bldg., 


Salt Lake City, Utah 
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WILLIAMSON CO. 
582 Market St., 
San Francisco, Calif. 
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DEISTER-OVERSTROM diagonal deck 
CONCENTRATING TABLES 


The most efficient system of riffling known, with the 






r 0 L c Leahy No-B - 

“‘kick”’ of the head motion, the side tilt of the table, ee A ee wee 

and cross traverse of the water offer on the diagonal sent a great economy 

deck a treating area engineered to the natural direction of power. Save wear 

nei acai of pulp flow, insuring highest metallurgical results. on screen and depre- 

> e ciati - 

COMED The Deister Concentrator Co. ing eauipment. Five 
€>F2 ODUCTS INCORPORATED 1906 


minute change of 


901 Glasgow Ave., Fort Wayne, Ind. screen jacket. 
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Turbine or Moto 











BETHLEHEM, PA. 
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; = turbines and related z = 
a = equipment. : = 
: esauninn : DRYING « ROASTING« CALCINING : 
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AUTOMATICS! 






(Big or little — Investigate them) 
9 sic acuminata Wonderful Money-Saving Cars! 
S & D Automatic 
__ ALL Other Styles—Ore Cars 
a Wonderful Wheels! 





Complete Trucks — All types of bearings 


Write me for _ GunYooks ; S & D Rocker 
eorlie Catalog and < » Knoxville, Tenn. 
prices— 
‘!ayevuucevnuceevoueuvneassvensvucescuenaneacueasueeevuceguovencacessueesuo uses eneuueegsUeengeeeMUNeeU NENA” 


es Bag House 
and Flue 


Construction 


1 Wiederholdt Chimneys for 
7 6 Permanence. Built of tile, 
steel and concrete. Write 
for catalogue and descrip- 
tive matter. 


Wiederholdt Construction Co. 


Bank of Commerce Bldg. 
St. Louis, Mo. 


TVUNNSUAUDUNNADAGNSOOOGONOGUNOGOOUGOUUSOUELUGURONEOUGUDOOGGOGEDANNOOOCONOCEOONOOCEDONOEOUORONOROOEOROOROOOONUOCEDUSOLONODOOGEOUNOOAUCEHOOEEOOOeOOCEON OOOO NoOUoOAN 





S & D Rotary 








RADIAL BRICK 
ACID PROOF CHIMNEYS 


for Industries using Metallurgical Proc- 
esses; built of 


Impervious Radial Brick 


For Smelters, Furnaces, Ovens, Boilers, All Sizes. 
Builders of the Tallest and Largest Chimneys in 
the World. 


Reinforced Concrete Chimneys 


Alphons Custodis Chimney Cons. Co. 
95 Nassau St., Marquette Bidg. 

New York Chicago 
Send for Free Booklet E.M. 10, “Construction and 

Design of Chimneys Subjected to Acid Gases” 
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ATLAS 
CARS and 1% ton a Storage Battery 
LOCOMOTIVES 


Built to meet requirements both in 
capacities and haulage costs. 


The Atlas Car and Manufacturing Co., Cleveland, Ohio 







Scale Car 
with Bucket Well 









ALLEN SAND and SLIME CONES 


FOR 
Open and Closed Circuit Classification 


Thickening—Dewatering—Pulp Conditioning 


ALLEN CONE & MACHINERY CORP. 
30 CHURCH ST., NEW YORK, N. Y. 





SAMANOULDEREGAERELOUOUAEORGGEDOGEAESOAOGROLLAGGSEOLANGEDOGAGERADOGGSEAAGELEGOOULESUOUOREOOOSSEOAAEROUOGEDOSHOntOGOCERAPCuCnsneocoeatoccoooceeacooenacsesonaNe, 
= 


OL 









FILTER PRESSES 
Filter Cloth 





3-Point Suspension 


The 3-point Suspension is one of 
the many exclusive features ef 
——— Locomoti' 





fea' made possible the lon a 
ioe ra Valea Steam Lecmetives. 


Write for Bulletins. alae tits eee ta 


Solicited 







T. SHRIVER & COMPANY 


826 HAMILTON STREET 
HARRISON, N. J. 
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WikesBarrePalSA 
sescxE LOCOMOTIVES 
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The Business Paper... 


and 
the Open Mind 


“CHOW me a business that has ceased to think” 
says John Moody, famous economist and invest- 
ment advisor, “‘and Ill show you a firm that is on the 
down grade. Show mea concern where ideas are 
no longer welcome and Ill show you one that is 
getting ready to die of dry rot. Show me a company 
that has cut itself off from the stimulation of other 
men’s thought and other men’s knowledge and I 
will show you a firm whose days are numbered.” 
And on the other hand, wherever you find a 
healthy, progressive corporation you will find the 
open mind. You will sense an alertness to know and 
use the experience of others. Almost inevitably you 
will discover that executives regularly and systemat- 
ically read the business papers of their own and 
related fields. Indeed, it is a fact, striking in the 
frequency of its recurrence, that outstanding firms 
make a policy of requiring executives to follow busi- 
ness papers for new ideas, new facts, new develop- 
ments. From such a policy springs the perennial 
resourcefulness that brings success. 

The business press of today does more than any 
other single factor to keep business on its toes. 
Leading thought, improving methods, continually 
adding to the available store of exact working infor- 
mation, the business press performs a very real ser- 
vice to the Nation. 

To that service the business paper of today owes 
its influence with business men. To that influence 
it owes its position as a strong, independent organ- 
ization; commanding a sound, paid circulation; court- 
ing no favors; truckling to no influence; earning its 
advertising revenue because it is the kind of publica- 
tion in which advertising is both read and believed. 





John Moody is among the best known of 
economists and financial advisors. As a writer 
on business subjects he is scarcely less well 
known than as President of Moody’s In- 
vestors’ Service, investment counsel to many 
great financial interests. A keen analyst of 
businesses as investments, few men have bet- 
ter opportunity to evaluate progressive man- 
agement as a factor in success, or to observe 
the outstanding part played by technical, 
industrial and merchandising papers in the 
development of modern business. 


A MX0- 


THIS SYMBOL identifies an ABP paper .. . It 

stands for honest, known, paid circulation; 

straight-forward business methods, and edi- 

torial standards that insure reader interest... 

These are the factors that make a valuable 
advertising medium. 


This publication is a member of the Associated Business Papers, Inc... .a cooperative, 
non-profit organization of leading publications in the industrial, professional and merchandising 
fields, mutually pledged to uphold the highest editorial, journalistic and advertising standards. 


THE ASSOCIATED BUSINESS PAPERS, INC. 


TWO-NINETY-FIVE MADISON AVENUE 
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THE STACEY ENGINEERING CO. 
20 North Wacker Drive [Blower Division] 420 Lexington Avenue 
Chicago, Illinois New York City 


Lincoln at 14th St. 
Connersville, Indiana 
















Durability 


Two Bronze Seats ma- 
chined and ground to a 
ball-joint, in combination 
with heavy pattern mal- 
leable iron pipe ends and 
nut is why Dart Unions 
give years of satisfactory 
service, 





DART for 








Rotary Positive Pressure Blowers and 
Pumps for Smelting, Flotation and Mine 
and Tunnel Ventilation. 

Also: Meters, Liquid, Vacuum and Gas Pumps 






Free samples on request. 
The Fairbanks Company, Sales : 
Canadian Foctory; Dart Unien 
THE P. H. & F. M. Roots Co. Le : 
WILBRAHAM-GREEN BLOWER CO. 


THE CONNERSVILLE BLOWER CO., INC. : 
NUNGANERDEDODOGDGOOGUANOGUDNODOUOGOUGEAUASERSOUOOOUGAGADGRAOSUODGOUOUUGUEENEUUOUUCEULONAEDUOUUGUSESDSUEOGUOQGUOUSRNDSDOOODOGQUCSONNNNEOGGOOUO0U0000N0008NNU00000"" 


INSULATED WIRES and CABLES 
Okonite Manson and Dundee Tapes 
For All Electrical Purposes 


‘oronto 


E. M. Dart Mfg. Co. 
RL 


AULAELODEGEOEGDADADAGEOUAGENOODOOEOEOUEUAOOUSDAGUNEODEDEOEOEUONAOGEOSODOQEGUELEGEOOOOUUSUENEOOODEUUED EN EON 
AULUALUAUEEUANAOEUAOOOAEAEDUAOOEUEDOOUAEAAEUAEGUAUAEUUCEUUUEUETEU ADGA EUE CUE AL EEUU 


Providence 
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BRAUN 


Rotary FLAME 
ASSAY FURNACES 


For operation with 


THE OKONITE COMPANY gasoline, fuel oil or 


Founded 1878 gas. 
The Okonite-Callender Cable Company, Inc. Crushers, Grinders, 
Factories: Passaic, N. J. Paterson, N. J. Pulverizers, Sam- 


Sales Offices: New York Chicago Pittsburgh St. Louis Boston Atlants 
Birmingham San Francisco Los Angeles 
Seattle Dallas 


plers, Modern Assay 
Equipment. 

THE BRAUN CorPORATION 
363-371 New High St., Los Angeles, Calif. 
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Okonite Quality Standards 
Unchanged for Half a Century 
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SAMSON 
HOISTS 


Samson Friction 
Drum Hoists with 
Gasoline Engine 
Power are made 
for loads 1000 Ibs. 
to 6000 Ibs. They are 
equipped with Multi-Cylinder 


Se 


PLAT-O TABLES 


For ore concentration and dustry. The best in design 


coal cleaning, Deister and construction, and the high grade engines 8 hp. * 125 bp. 7 
PLAT-O Tables have be- highest in efficiency. Write See bulletin detailing these hoists. 
come a standard of the in- for literature. 


ENGLISH BROTHERS MACHINERY CO. 
Manufacturers 
Established 1880 Kansas City, Mo., U. 8. A. 


DEISTER MACHINE CO. 
1933 East Wayne St., Fort Wayne, Indiana, U. S. A. 
MMMM ML 


P G Keep Equipment in Service 
” 


Built of a steel alloy, they out- shovels, hoists, and other elec- 

— 5 to 10 ordinary cast trical equipment. The only 

2 grid resistances in locomo- guaranteed grid (one year). 
Homanite tives, loading machines, power Write for 90-day test plan. 


: The Post-Gl Electric Co. 
Grids see 
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15 years ago; Best today; 
Prompt delivery. 
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ARIZONA ASSAY OFFICE 
Chas. A. Diehl 


Custom and Consulting 
Assayer, Chemist 
315 N. First St., Phoenix, Ariz. 
Box 1148 


suveneoueneseneenentevesenseceseseucesennesuscessscnsecuesusangecueneosecsenecuesecneaeeates 
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BLACK & DEASON 


Assayers and Chemists 


165 S. W. Temple Street 
Salt Lake City, Utah 


Pg 
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<pUNDDOUEOSEEEOAOOOOOOODAERAUOOUEDOSEEAOLESOOEReAELAGEDOREAUCUSOGEEAENECOoAeREcOceeasecuecececenecseneeets . 


LUCIEN EATON 
Consulting Mining Engineer 
Mining Methods. Mechanization. 


Mechanical Loading. 


Farleigh House, 99 Cheapside, London. 
Reese 1843, 17 Battery Place, New York. 
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ENGINEERS INCORPORATED 
L. E. FOSTER, President 
Consulting, Mining Engineering Office 
Luhrs Tower 
Phoenix, Arizona 
Mine Examinations, Reports, Technical Supervision, 
Mine Accounting and Cost Records, Mine Survey- 
ing, Underground and Topographic. 
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EXPLORATION SERVICE CO. 


Geomagnetic Surveys and Reports 
for Subsurface Conditions 


417 South Hill Street, Los Angeles, Calif. 
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A. L. GLOVER, INC. 


Assayers, Metallurgists, Chemists, 
Ore Testing; Checking Smelter 
Shipments; Bullion Refining. 


819 Third Ave., Seattle, Wash. 





POSITIONS VACANT 





JUNIOR metallurgical engineers (single), for 
work in Chile, South America; 3-year con- 
tract, transportation both ways, and salary while 
traveling paid by company. Give complete de- 
tails first letter. P-136, Engineering & Mining 
Journal, Tenth Ave. at 36th St., New York. 





JUNIOR mining engineers (single), for work in 

Chile, South America; 3-year contract, trans- 
portation both ways, and salary while traveling 
paid by company. Give complete details first 
letter. P-135, Engineering & Mining Journal, 
Tenth Ave. at 36th St., New York. 





MINING engineers (single), experienced, for 

work at large nitrate plant, Chile, South 
America; 3-year contract, transportation both 
ways and salary while traveling paid by com- 
pany. Full details first letter to P-152, Engi- 
neering and Mining Journal, Tenth Ave. at 36th 
St., New York. 
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PROFESSIONAL SERVICES 


(Consulting—Assaying—Ore Testing—Contracting 


Geophysical Prospecting) 
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you cannot find the kind of 

professional service you need 

in this directory, write at 
once to the Professional Di- 
rectory Division, Tenth Ave. at 36th 
St., New York City. You will be put 
in prompt touch with reliable individ- 
uals or firms offering the services 
required. 


PULCOOOROEOOREDOOOOOOORGRROODCOROONCRGORGRERGOOCERGRREROGEOOORCRRGRCeRORCReRECeOOCED 
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GENERAL 


ENGINEERING CO. 
J. M. CALLOW, Pres. 


Design and erection of all classes of reduc- 
tion plants. Ores tested in small or 5 ton 
lots by amalgamation, concentration, 
cyanidation, magnetic separation, flotation. 
Metallurgical Bulletin mailed upon request. 
SALT LAKE CITY, UTAH 
New York Office, Toronto Office, 
50 Broad Street 350 Bay Street 
London Office, 
Adelaide House, King William Street 
European Representative—F. P. Egeberg, 
Raadhusgaten 5 B, Oslo, Norway 


SOCOURERRAROGRGGROREGORGREReReeeeReEECteS 


ROBERT W. HUNT CO. 
Mining Engineers 
Examinations and Reports of Properties 
and Processes, Development of Properties, 
Consultation Chemists and Metallurgists. 
Inspection and Tests Materials. Machinery 
and Structural Steel for Structures. 

CHICAGO, ILL. 


M. C. LAKE 


Consulting Geologist and Mining Engineer. 
Appraisals, Examinations, Explorations. 


1300 Leader Building, Cleveland, Ohio. 
909 Fidelity Building, Duluth, Minnesota. 
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POSITIONS VACANT 


WANTED: A young graduate mining engineer 

with at least one year’s open pit mining 
experience for position in Chile, South America. 
State age, married or single, education, expe- 
rience, knowledge of Spanish. Give references 
and salary expected. P-162, Engineering and 
Mining Journal, Tenth Ave. at 36th Street, 
New York. 





WANTED experienced mining engineer to take 

charge of development of manganese prop- 
erty in North Carolina. State when available, 
past experience, salary expected and give ref- 
erences. Strictly confidential. P-161,. En- 
gineering and Mining Journal, Tenth Ave. at 
36th Street, New York. 





EMPLOYMENT SERVICE 


MANAGERS, superintendents, other important 

men in mining industry have engaged us for 
eleven years to negotiate connections. Individual. 
Confidential. Jacob Penn, Incorporated, 9 Park 
Place, New York. 
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MASON, SLICHTER 


& GAULD 
GEOPHYSICAL SURVEYS 


651 University Avenue 156 Yonge Street 
Madison, Wisconsin Toi onto, Canada 
622 Beason Bldg., Salt Lake City, Utah 
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a. 


ARTHUR NOTMAN 


Consulting Mining Engineer 


40 Wall St., 19th Floor 


New York, N. Y., U. S. A. 
Telephone Vanderbilt 8371 
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RICHARDS & LOCKE 
Mining Engineers 
Robert H. Richards, Charles E. Locke. 
Careful Concentration Tests for Design of 
Flow Sheets for Difficult Ores. 


69 Mass. Ave., Cambridge A, Mass. 


DOLAUDOGPOODER NN EREESececoeeeceneeeecees, 


SUUCOOSED ODOC DERRSURAOAAERROCORCeREOOEONROHOOECEOSOCOREGEOEOECEOROGOceORONEOeOEOSOeNCesOeeNOeONOeOeERE = 

Greenwich St., New York City 

Sterling Tower Bldg., Bay and Richmond Sts., 
Toronto 2, Ontario 


SCHLUMBERGER 


Electrical Prospecting Methods 
Structural Studies and Ore Exploration. Elec- 
trical surveys by several independent techniques. 

Magnetic Surveys. Geological Studies. 


References and full information k 
TUOUROOOOOLOGOOSREOOROGOSSSOAOUUCOGAOOOCEOAECOULOGUCSOCGGORGOOCOGNGRRGGRGOUERGONCOEEOOGEORROORSRONOOREY 


SURUOUDOUEOEURGOGOUGHOODEOEOROGOSCORECECOUGSOOUEOSOSHSUGOOEOEOEDOORURCONOCOROROHOCcEOENeNeuOuOEONSeCenSES: 


HARLEY A. SILL 


Consulting Engineer 
Examinations, Management, Geology, Ore 
Testing, Research, Mill Design. Consulting 
Engineers and Managers for Mining and 
Milling Operations. Metallurgical Plant 
equipped for large scale test work. 

1011 South Figueroa St., Los Angeles, Cal. 
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SOUTHWESTERN 
ENGINEERING CORP. 


Consulting Engineers, Examinations, Elec- 
trical Surveys. ch, Management. 
Ore testing 25 lbs. to carload lots. Mills 


designed, erected and operated. 


606 S. Hill, Los Angeles, Calif. 
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EMPLOYMENT SERVICE 


IF YOU are qualified for position between 
$2,500 and $25,000, and are receptive to. 
negotiations for new connection, your response 
to this announcement is invited. The under- 
signed provides a thoroughly organized service 
established twenty years ago, to conduct con- 
fidential preliminaries, and assist the qualified 
man in locating the particular position he de- 
sires. Not a registration bureau. 
fee protected by refund provision as stipulated 
in our agreement. Send name and address only 
for description of service. R. W. Bixby, Inc., 
264 Main Street, Buffalo, New York. 


POSITIONS WANTED 


ae eee een esi eee 
MANAGER or superintendent, wide experience 

in Canada, Central and South America and 
Southwest. Specialty gold mining. Thoroughly 
understands every detail of operations, mining, 
milling and cyaniding, construction power de- 
velopment. Excellent results in handling native 
labor. Speaks Spanish, married, age 40. PW- 
163, Engineering and Mining Journal, 883 Mis- 
sion Street, San Francisco, Calif. 


(Continued on the opposite page) 
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NOCUUUECOREOUOOCUOOUSUODEOEOOCOUEODEOORUGROECOEOROOEEOONOOOONUONUOEOEOOEEOOAUODORGGEAOROROEEOEOOOSOOEOOES” 


Copper Queen Mining Company has 
cross-cut 18 feet of copper ore tunnel 
site on ledge, railroad paralleling 
property; control for financing. 
DANIEL LAVERTY 
Burke, Idaho 
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Additional Property For Sale ads 
on page 53 
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Mining Property 
For Sale 


The Golden Chariot Mining Corporation of 
Berkeley, California, offers for your inspec- 
tion a fully up-to-date electrically equipped gold 
property, located ten miles from highway in San 
Diego County, California. Equipment consists of: 
1—250 HP. Western Enterprise full Diesel 
Engine; 1—150 kva Westinghouse Generator with 
exciter and all necessary switchboard and other 
attachments; 1—Ingersoll-Rand XB compound 
compressor, capacity 484 cu.ft.. air per minute; 
1—Ingersoll-Rand steel sharnener; 1—40-ton 
Rexman Rod Mill; 9-cell Flotation Plant; Cam- 
eron Pumps; 21,000 gallon steel tank for fuel 
oil; and other metal and wood tanks; copper 
plates; small assay office; jack hammers, stopers; 
steel, ete. The property is patented and open on 
the 165, 250, 300, and 350 foot levels. Excep- 
tional climate. Should interest anyone in a 
position to furnish capital for further development 
of ore bodies now developed. 


For further information address 


C. A. FERRIN, President 


3258 Fourth Street, San Diego, California 








DEPARTMENT 
DEVELOPMENT 





CANADA? 


SUPPLIER OF RAW MATERIALS TO THE WORLD! 


Year by year Canada assumes a position of increasing im- 
portance among the world’s suppliers of minerals and in- 
dustrial raw materials. 


The sources of supply, their location and quality have been 
the object of careful study by experts employed by our 
Department of Development and their findings incorporated 
in a geries of short synopses covering Canada’s forests, 
fisheries, agriculture, her waterpower and minerals, which 
are sent free to those interested. 


Any manufacturer with a raw material problem is invited to 
consult this Department, free of charge, with a view to locat- 


ing a Canadian source of supply 
dustries within her borders. 


DEPARTMENT OF DEVELOPMENT 


CANADIAN PACIFIC RAILWAY 


G. G. Ommanney, 
Director, Montreal, Que. 


QUNOROGUSUOAOUUOOORUDEOCOEOEORORUSUDECHODOUORONGOODODEGHOGOGOOORUGUGEORURDGGDCGUOEDSOSUGUGCOUGEOROROGORCSUCCOROGOSORUNCGROROSUCEOEOROGHORGOOSUOCOEDCOOOONGEORORORUCEOOREGEOOSE 


: 


or developing new in- 
Consult 


H. B. Lumsden, 
Ass't Director, Winnipeg, Man. 
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THE TONOPAH MINING COMPANY 
OF NEVADA 


EXPLORATION DEPARTMENT 
PROSPECTS OF MERIT FINANCED 


M. B. HUSTON 
Vice-President in charge of operations. 
570 Bullitt Building, Philadelphia, Pa. 


OUGODAGGEDOOOOGRGRRGRRGROORONONREROESES. 








7 








THE CHAMBER OF MINES OF 
EASTERN BRITISH COLUMBIA 
have listed with them for disposal sev- 
eral promising gold, copper, silver, 
lead and zinc properties. Information 

gratis. 
P. 0. Box N-901, Nelson, B. C. 


“AOUNOUGEGOUGSOUROEGOEOUOORCUROEORORROSREOORORSOROOOUOUUREROROROCROCCURUNGESOSCESTOCeOORORONONeCesCaoRsaaRdS 


SOOUDOROEAEOGOREEOOARESOROEOEOROSOEEROOEEED. 
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METAL MINES WANTED 


The undersigned is desirous of acquiring 
metal properties of merit — copper, lead, 
gold and silver—for development. Inter- 
ested in acquiring only substantial mines. 
Address 
BO-157, Engineering & Mining Journal 
520 No. Michigan Ave., Chicago, Il. 


TUUNAUNOUNAUEOOUACROUUOUOEODOREGOEROGUOEECENCHOUGUOEOOOUONUOEROSECEROGOORRCENGOODECECOeCOERSRUCRONO CONE: 


a 






DAVIS SERVICE COMPANY 


A SPECIALIZED MINING AND EN- 
GINEERING EMPLOYMENT SERVICE 


Covering the U. S. and Foreign Fields 


REQUIRE 

Mine, Mill, Smelter Supts.. Foremen, 
Shifters, Mining, Mech. and Elect. Engrs., 
Metallurgists, Assayer- Chemists, Drafts- 
men, Master Mechs., Chief Elects. If avail- 
able and interested in a position wire or 
write, stating age, education, experience, 
marital status, salary and location desired. 
No filing fee. 


DAVIS SERVICE COMPANY 
First National Bank Bldg., Denver, Colo. 


CUUGUDUOOUOOGHUORDOOUNGARUGQESCUORGOROHCHEOOGEOOODEGUERRGURRAGHOGEOGORaRaeceOteneuReneonaeccneeteneneees 











POSITIONS WANTED 





(Continued from opposite page) 


GRADUATE with three mining degrees and 

nine years’ practical experience as assayer, 
foreman, chief engineer and _ superintendent- 
of mines and associated industries 
desires position as mine superintendent any- 
educational facilities are 
i . Speaks Spanish. 


520 
Chicago, Il. 


pF 
MECHANICAL and structural engineer with 20 

years’ experience in design, construction and 
maintainance of mining, copper and chemical 
plants in the States and South America desires 
position as designer, construction or maintain- 
ance engineer. Speak Spanish fluently. PW-148, 
Engineering & Mining Journal, Tenth Ave. at 
36th St.. New York. 


METALLURGIST, smelting and refining of non- 
ferrous metals, experienced in treating sec- 
ondaries, at present employed, available on thirty 
days notice. PW-145, Engineering & Mining 
Journal, Tenth Ave. at 36th St., New York. 


MINING engineer; 16 years’ experience. 

ucated in Europe; 39 years of age. Held 
positions in Sweden, Russia and Finland. Ref- 
erences. PW-151, Engineering and Mining 
Journal, 833 Mission St., San Francisco, Calif. 


WANTED 


USED Carbon (Black Diamonds) large or 

small; will pay best prices. Payment made 
return mail for merchandise purchased. Maurice 
S. Dessau, 6 Maiden Lane, New York City. 




















BUSINESS OPPORTUNITIES 


Inquiries Solicited from Corporation 

in raising capital through marketing 
of corporate securities. The Brookworth Co.. Inc., 
110 East 42nd St.. New York. 


Nevada Gold Property 


Low cost mining, mill, electrically equipped, 
large tonnage opened, terms. G. Staker, 481 
Eldora Rd., Pasadena, Calif. 


WE will contract for the purchase of the entire 

output of an ore, mineral or metal deposit. 
We guarantee highest cash return and will as- 
sist financially if necessary. We also buy for 
eash any quantity, large or small, of any ore, 
mineral or metal. Interstate Ore & Metal Cor- 
poration, Lincoln Building, 60 E. 42nd Street, 
New York, N. Y. Cable address ‘‘Amzoko”’ all 
codes. 











Technical Engineering 


Sales Organization 
With Offices in Graybar Building 


Long experience and good contacts, special- 
izing in States of New York, New Jersey 
and Pennsylvania, desires to represent as 
New York office manufacturers of Chem- 
ical, Mining and Metallurgical equipment. 
Direct representation. Experienced Sales 
Service engineers at reduced Sales Cost. 
Reply to 


Technical Sales Corporation 
420 Lexington Ave., New York City 


OLUOEAOOEROGOUGSOAAGOGEDOEOGUESOOOUEOOGEQUEROOGEOGLEGRGORSOOGROEREOSSeOEROOOOES 
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ONOEUONGUREONSEEeeeceneeecceneceeenees 


MENFINDERS 


Require Immediately 


st 


1—Tech. Smelter Supt. ..............- $750 
15—Recent Mining Grads. .......... $150-175 
6—Mine Surveyors, E. Ms.’ exp’d....$200-225 
3—Mets., copper and lead, zinc...... $300-550 
7—tTech. Mine Foremen and Supts... .$225-350 
S—— OEE GRIND nw ica ccccncdiccses $200-350 
11—Grad. Chemists & Ch. Engrs..... $150-225 
3—Research Chemists ............. $200-300 


6—Mill Shift Bosses, Cy. & Flot....$175-225 
5—Mine Shift Bosses, U. S. & S. A. .$200-275 


2—Shift Bosses, tunnel exp. ..........-. $225 
5—Assayer Chemists .............. $150-175 
5 aan ae. a OT $165-200 


8—M. E. Grads, Draftsmen, Designers .$150-275 


These and other positions. permanent basis, 
East and West U. S., and foreign service. For 
quick acceptance. 

Write or wire today. Sure, quick service. Pay 


with acceptance like you buy a railroad ticket. 


INTERSTATE CoO., 


Security Bldg., Denver, Colo. 


7 Divisions, 7 Employment Mgrs., built through 
26 years’ service. Staff Aggregates 


96 YEARS’ EXPERIENCE 
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Equipment at Denver 





Buy Knapp “Buys” 






OOUNONOCCONESNCAeDeREEEETS 
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; ° All equipment guaranteed— Crash : 

ediate Deliver : rushers | 

Imm Jy rebuilt Ball Mills i 

: ae Stamp Mills : 

AIR COMPRESSORS Prices in line! Dorr Mechanisms : 

Single Stage. Belt Drive. FEEDERS Filters i 

1—782 cu.ft. Ingersoll-Rand, ER-1. 2—Challenge Ore Feeders, stem driven. P = 
1—450 cu.ft. Gardner-Denver, Plate Valves. 1—Meese & Gottfried Stationary Steel ; umps — = 
1—300 cu.ft. Fairbanks-Morse. = Feeder, 36 in. wide x 6 ft. Oil and Gas Engines 3 
Two Stage. Belt Drive. FORGE (OIL) Compressors—Motors : 


1—Type 320A Oil Forge, opening 3 in. 
wide x 20 in. long with low pressure 
burner and 1%-hp. G. E. 440-volt 
motor. 


1—1300 cu.ft. Ingersoll-Rand, Plate Valves. 
1—1000 cu.ft. Ingersoll-Rand, Plate Valves. 
1— 800 cu.ft. Ingersoll-Rand, Plate Valves. 
1— 550 cu.ft. Laidlaw, Corliss Valves. 

1— 440 cu.ft. Ingersoll-Rand. 


ELECTRIC HOISTS 
1—125 HP. Single Drum, Electric Hoist. 
2—100 HP. Single Drum, Electric Hoists. 
2— 75 HP. Single Drum, Electric Hoists. 
2— 50 HP. Single Drum, Electric Hoists. 
1—225 HP. Double Drum Electric Hoist. 


CONVEYORS 


1—42-in.x12 %-ft. Stephens Adamson Apron Feeder. 
1-—48-in.x87-ft. Stephens Adamson Apron Conveyor. 
1—18-in.x70-ft. Steel Pan Conveyor. 


CRUSHERS 


1—No. 9; 2 No. 74%; 1 No. 6; 1 No. 5. 


Complete Mining and Milling 
Installations Undertaken. 
Mines Supply & Machinery Co. 


577 Bryant St.. San Francisco, gon 


“GUOUGEUROOOUSEOGEOUOERODSUEOOOGAGEORAODOEOSUOOONOUSRORORODOROOORESEORODOGRCCEEenOuseceuecenenoeneeeT 


speneoononncnoncecceenssees 


GATES 
2—18x24 Rack and Pinion Ore Bin Gates. 
2—20x26 Segmental Ore Bin Gates with 
steel chutes. 


GENERATORS (LIGHTING SETS) 
l1—% kw. Westinghouse D.C., 125 volts. 
1—2 kw. Westinghouse D.C., 125 volts. 


HOISTS 

1—Single Drum Tugger. 

1—6%x8 O. & S. Double Cylinder, sin- 
gle drum steam hoist, 15 hp., re- 
versible. 

1—7x10 O. & S. Douple Cylinder Single 
Drum Steam Hoist, 25 hp., reversible. 

1—10-hp. Fairbanks Morse Single Drum 
Gas Hoist—new. 

1—10-hp. Fulton Single Drum Electric 
Hoist, direct connected to 3 ph., 60 
ey., 440 v. motor. 

1—18-hp. Western Single Drum Gasoline 





2 





Mn 


IN A-1 CONDITION 


2—8x20-ft. Bruckner ‘Type Rotary 
Roasters. 


6x40-ft. Vulcan Rotary Kiln. 
7x100-ft. Rotary Kiln. 

50—Steel Tanks, various sizes. 

7% Gyratory Crusher. 

15—30-in. gauge Rack Dryer Cars. 
2—14x6-in. Jaw Crushers. 
1—300-kw. Oil Engine Generator Unit. 


te 
= 


SURUCOUUSEOOOGEEEOUEOOESOODOOSOEOUDOCODEOOEOOCCLOEGOOOORGHEOCCOEGESCOEURSCSSERCEDORGEROLOCEOUOROUROROCESESUCSORSUCRGORERONOOUSORROEOD 
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2—No. 4, Style K, Allis-Chalmers Gyratories. Hoist. 
1—18-in. and two 13-in., Style B, Symons Disc. 1—20-hp. Doak Single Drum Gasoline 1—6x125-ft. Self-Supporting Steel Stack. 
1—84x66-in. Allis-Chalmers Blake Jaw Crusher. Hoist. 


1—20-hp. Hendrie & Bolthoff Single Drum 
Electric Hoist, direct connected to 3 
ph., 60 cy., 440 v. motor. 

Send for Knapp’s complete stock list, No. 

21—you will find all kinds of Mining 

and Milling Equipment—and perhaps 

just the machine you are looking for. 


JE. ANAPP co. 


593 Market Street, San Francisco, Calif. 


1—18x30-in. Allis-Chalmers Blake Jaw Crusher. 
5—9x15-in. Blake Jaw Crushers. 
4—7x10-in. Blake Jaw Crushers. 


CRUSHING ROLLS 


1—Set 72x20-in. Allis-Chalmers, Garfield Type. 
2—Sets 42x14-in. Traylor Crushing Rolls. 
1—Set 40x16-in. Colorado Iron Works Rolls. 


4—Sets 36x16-in. McFarlane and Denver Eng. 
Rolls. 


3—Sets 27x14-in. Colorado Iron Works Rolls. 


BALL MILLS 


1—7x6-ft. Allis-Chalmers Ball Granulator. 
1—6x12-ft. Allis-Chalmers Ball-Pebble Mill. 
1—No. 6414 Marcy Ball Mill. (New). 
1—5 %x6-ft. Standard Ball Mill. 


4—5x4-ft.; 4x8-ft.; 4x4-ft.; 4x3-ft. Standard 
Ball Mills. 


1—6x12-ft. Allis-Chalmers Tube Mill. 
4—5x22-ft. Allis-Chalmers Tube Mills. 


The Equipment Sales Company 
R. W. Storrs, Jr., Mer. 
Richmond, Virginia 
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| MACHINERY "FOR SALE 


= os - ft..4%-ft. and 2-ft. Saareee ~ 
2, No. 10, No. 9, No. 8, Te, 

- 6 and No. 5 Gyratory Sears. 

38—18x24-in. James Jigs. 

3x15-ft., 5x50-ft., 6x60-ft. and 6x100-ft. 
Rotary Kilns. 

8-ft., 4-ft., 5-ft., 5%4-ft., 6-ft. and 8-ft. 
Rotary Dryers. 

60x84-in., 24x36-in., 18x36-in., 13x30-in., 
11x22-in., 10x16-in., 8x14-in. Jaw Crush. 

54x24-in., 36x16-in., 24x12-in. and 12x12- 
in. Crushing Roils. 

14x14-ft., 12x12-ft., 6x6-ft. Rotary Filters. 









Telephones: Garfield 4783 & 4784 









Tenecenceuecoeny: 


‘UOUOUOEGUOEOHEOSGEGEGEGOOOGECOGEOREGGEEGHOUCHONGROOOROEODUONOUOEUROGEOSUGHCLOGEOUEOGSECEOEORCEOOROEOROGES 








» PU 


OUNNODEUUNEEDOONGEREEOOOUUUEEEERS 



























DEPEND ABLE USED = Jigs, Tabies, Screens, Air Separators, Classi- 
z = fiers and Thickeners. 
VIBRATING SCREENS = = Send us your inquiries and get our engineering 
2—35x60-in. Tyler Whip Tap. Double Unit Type. MACHINERY =: assistance. 
2—36x60-in. Type 31, Tyler Hummer Screens. E Heineken Engineering Corporation 
5—40x60-in. Mitchell Vibrating Screens. RADIATORS 3 117 Liberty git eet, New York, N. Y. 
4—36x48-in. Impact Vibrating Screens. 15—12 Section, 3 column, 32 in. high, steam, : Tel. Barclay 3570-1. 
3—36x36-in. Impact Vibrating Screens. 2-in. connections. = eennuneneueens eneaueenevenie aenannnane anes 
1—8x6-ft. Sturtevant-Newago Screens. i. REDUCERS—SPEED = PU SUSUNSUOUSENERUOSDERUAOUeEHOUOREoREOUOOeECeNORoReReeOucEnEOseseenEN SS 
2—6x6-ft. Sturtevant-Newago Screens. a - a. a Co., 115/16 in. = = 
ia. shaft, ba earing.. = . = 
1—No. 8 Liewellen Mfg. Co., 15/16 in. dia. = - = 
REVOLVING DRYERS No. 8 Liewellen, Mi : | 360 H.P. Fairbanks-Morse : 
1—72-in.x30-ft. and 1—70-in.x40-ft. volvi ROLLS—CRUSHING - > . ‘ = 
oe 7 x Revolving —— 42x16-in. Worthington, corrugated 2 Diesel Oil Engine, Used = 
1—66-in.x40-ft. and 1—60-in x30-ft. Revolving shells. We 3 
. : . Allis-Chalmers, style ‘‘A.”’ = 3 
+e 5. : 1—Set 39x14-in. Allis-Chalmers, type “B,” |] = Three Years, For Sale at : 
= ‘in.x45 ft. and 1—48-in.x30-ft. Revolving NEW shells. = « : 
ee 1—Set 30x10-in. Allis-Chalmers. 3 a Bar ain = 
CLASSIFIERS 1—Set 26x15-in. Gates, NEW shells. 3 g 
1—Set 12x6-in. Trent, sample. = Also other good used engines including: 





1—8x20-ft. Model DSD Duplex Classifier. 

2—6x23%%-ft. Model DSD Duplex Classifiers. 

1—54-in.x22-ft. and 1—54-in.x20-ft. Duplex 
Classifiers. 

2—54-in.x18-ft. Model C Duplex Classifiers. 

4—27-in.x18-ft. Simplex Bowl Classifie~s. 

2—54-in. and Three 45-in. Akins Classifiers. 


THICKENERS 


4—60x16-ft. and 5—60x12-ft. Dorr Thickeners. 
5 


5—50x12-ft. and 5—20x8-ft. Thickeners. 
7—16x8-ft. and 3—25x6-ft. Thickeners. 


ALES 
1—12%-ton Fairbanks-Morse, Wagon. 
1—Fairbanks-Morse, No. 521 Platform, ca- 
pacity 2500 Ibs. 
1—Howe Portable Weighing Hopper, bottom 
dump. 
1—Fairbanks-Morse No. 19, platform 28x29 
in., 1300 Ibs. 
SCRAPERS—DRAG LINE 
1—1-yd. Bagley. 
1—1/3-yd. Le Clair. 
SCREENS 
1—48-in.x13-ft. 8-in., 14-ft. overall, heavy 
pattern, angle iron frame, trommel, cast 
iron head, %x3-in. slotted sectional screen 


2—40 H.P. and 2—300 H.P. 


with and without alternators. 
If you can use Diesel Engines advise us. 


Robert P. Kehoe Machinery Co. 


51 East 42nd Street, New York 


OnSPoCeneneceeenecenseey: 
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AGITATORS »— Liles tren Works impect Boreses. i 
9—30x24-ft. Type H; 3—30x24-ft. Type P, SEPARATORS—MAGNETIC MACHINERY FOR SALE i 


Dorr. 
7—28x24-ft. Type H, and 2—24x24-ft. Dorr. 
§—26x24-ft. and 8—24x20-ft. Dorr Agitators. 


FILTERS 


2—8 14-ft. 4 Dise American, 400 sq.ft. Area. 
3—14x16-ft. Oliver; 700 sq.ft. Area. 
1—14x14-ft. and 2—8x8-ft. Portland Filters. 
4—8x6-ft. and 1—6x6-ft. Portland Filters. 


Morse Brothers M. & S$. Co. 


Phone: Denver Toll Terminal 60 
2900 Broadway, Denver, Colorado 


1—Cutler-Hammer Magnetic Pulley, 12x18 
in,. with Northwestern D.C. % kw., 110 
volt Generator. 

a type D, 12x4-ft. overall, 18-in. 
belt. 

1—Dings 12x16-in., 110 volt. 

Send to our nearest office for complete stock 

list and prices. Let us know what you have 

for sale as we are always in the market for 

good used equipment 


Western Machinery Company 
MACHINERY SALES AGENCY 


760 Folsom St., San Francisco 
420 East Third Street, Los Angeles 
Corner Third So. & 6th West, Salt Lake City 
303 So. Central Ave., Phoenix, Arizona 


2—Wedge Mechanical Furnaces, seven 
roasting and one drying hearth. 

—12x30 in. Bacon Crushing Rolls. 

2—1—S8 ft. x 4 leaf and 1—6 ft. x 2 leaf 
American Filters. 

6—Hardinge Mills 4% ft. x 16 in., 6 ft. x 

2 in., 8 ft. x 30 in. 

1—16 ft. Dorr Thickener—NEVER USED. 

3—Oliver Filters, 6 ft.x 4 ft., 3 ft. x 4 ft., 
3 ft. x 2 ft. 

1—16 ft. Hardinge Clarifier, New. 

1—6x100 ft. Kennedy Calciner. 


All types and sizes of Filtration, Crushing 
and Grinding Machinery. 


Send us your surplus lists! 
Stein-Brill Corporation 
25 Church Street, New York City 
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COMPRESSORS 


1—Sullivan Angle Compound Air Compressor Class W. J. 3, 
size 10x4%x8. Maximum working pressure 500 pounds, 
speed 400, displacement 290 cu.ft. 

1—Sullivan Two-stage Horizontal Belt Driven Air Compressor, 
class W. J., size 24x14%x18, capacity 1400 cu.ft., pressure 
100 pounds. , 

1—Ingersoll-Rand Type XCB Imperial two-stage Compressor, 
size 18x10%x14, capacity 1000 cu.ft.. complete with 5 
step unloader, short belt drive and 160 hp. synchronous 


motor. 
—ee Portable Compressor Type 10, capacity 210 


cu.ft. 
1—Gardner-Denver Portable Compressor capacity 220 cu.ft. 


HOISTS 


1—75 hp. Wellman-Seaver-Morgan Single Drum Mine Hoist 
7500 pound rope pull 350 ft. per minute, complete with 
motor, reversing control and resistance. 

1—35 hp. ‘“‘Eimco” All Steel Single Drum Mine Hoist (complete 
specifications on request). 

1—-Ottumwa Double Drum Steam or Air Hoist, size 10x14, 7500 
pound rope pull 600 ft. per minute. 

1—Fairbanks-Morse 6 hp. Gas Enging Single Drum Hoist com- 


plete. 
BALL MILLS 
1—8-ft. x 30-in. Hardinge Conical Ball Mill complete with new 
Liners. 


1—64% Marcy Ball Mill complete with Liners. 

1—5-ft. x 5-ft. Colorado Grate Discharge Type Ball Mill complete 
with new Liners. 

1—6-ft. x 22-in. New Conical Ball Mill. 

1—4 & -ft.x16-in. Hardinge Conical Pebble Mill. 


WIRE WRITE 
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ORDERED SOLD 





478 Ninth Street, Oakland, California 





FORTUNA MINING COMPANY: 


2—400 kw. G.E. Generators, 13,200 v., 3 cap. 9,000 gal. per min. 


DEPENDABLE REBUILT EQUIPMENT 


When metal prices are low, economies count; our large stock offers opportunities for substantial savings. 


Electric Motors, Thickeners, Locomotives, Transformers, etc., etc. 
“Send for our 1930 Catalog.” 


Eastern Iron & Metal Co. 


634 South 4th West, Salt Lake City, Utah 
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P. BACHARACH, Genl. Auctioneer 


I have been ordered to sell the following equipment formerly used by 


CRUSHERS AND ROLLS 


1—No. 8 Allis-Chalmers Style K Gyratory Crusher. 
2—No. 9 Allis-Chalmers Style K Gyratory Crushers 
1—No. 3 Allis-Chalmers Style D Gyratory Crusher. 
1—9 x 15 Blake Type Jaw Crusher. 

1—10 x 16 Universal Jaw Crusher. 

1—11x15 Traylor Dodge Type Jaw Crusher. 

2—Sets 30-in. x 10-in. Allis-Chalmers Crushing Rolls. 
2—Sets 20x12-in. Davis Crushing Rolls. . 

2—Sets Worthington size 72-in. x 20-in. Crushing Rolls. 


MOTOR-GENERATOR SETS 


2—G.E. Synchronous Motor Generator Sets: mounted on common 
base, 3 bearing; Motors type A.T.I. kva. 720, Form C, 60 
cycles, 720 rpm., 367 amperes, 2200 volts, horsepower out- 
put 1750; generators are direct current type MCF-8-1250 
Form L, 5000 amperes 720 r.p.m., 250 volts: Sets are com- 
plete with switchboard panels. 

1—G.E. Motor Generator Set: 150 hp., 440 volt, 900 r.p.m., 3 
phase, 60 cycle, 180 amperes, Type I, Form K, motor direct 
connected to 100 kw. direct current generator, 250 volts, 900 
r.pm., 400 amperes: complete with panel board. 


CLASSIFIERS 


1—Model “C” Dorr Simplex Classifier, size 2-ft. 6-in.x14-ft. 8-in. 
1—Model ‘‘C’”’ Dorr Duplex Classifier, size 4-ft. 6-in. x 14-ft. 8-in. 
1—Model “‘C’’ Heavy Duty Duplex Classifier, size 6-ft. x 20-ft. 


FILTERS 


1—4-ft. x 6-ft. Oliver Continuous Filter with vacuum equipment. 

1—6-ft. x 6-ft. Oliver Cintinuous Filter with vacuum equipment. 

1—11-ft. 6 in. x 6-ft. Oliver Continuous Filter with vacuum 
equipment. 

1—6-ft. x 3 Disc American Filter with vacuum equipment. 

1—4-ft. x 1 Dise American Filter with vacuum equipment. 


PHONE 
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MACHINERY FOR SALE 


10—8-ft.x30-in.. 8x22, 7x48, 7x36, 6x48. 
6x22 Hardinge Ball Mills. 

4—8x8-ft., 8x5-ft. Bonnot Ball Mills. 

9—3x12-ft.. 65x22-ft. Tube Mills, iron 


lined. 
1a. heavy duty, Unlined Tube 


Mill. 
1—5-ft. 6-in.x6-ft. Unused Rod MILL. 


op sa ih aaiee 2—2-ft. 6-in.x4-ft. Ball Mills. 


ph., 60 cy., d.ec. to Pelton Water 
Wheel 600 ft. to 900 ft. head with 
Type Ol Pelton Governor and Switch 
Board all complete—excellent condition, 
1—Byron & Jackson 30-in. Centrifugal 
Pump Motor, 450 hp. G. E. 2,200 v. 3 
ph., 60 cy., capacity 22,500 gals. at 
58 ft. head direct connected. 
1—Yuba Mfg. 18-in. Centrifugal Pump 
direct connected to 150 hp. Westing- 
house Motor, 2,200 v., 3 ph., 60 cy. 


enene snenneneenee: 


Both of above equipped with Deane 6x12 
Priming Pump complete with 5 hp. 
Motors. 

3—-Miles No. 6 Power Line complete with 
cross arms, insulators, switches, etc. 
all new. 

3—18-ton Vulean Locomotives, 36 in. 
gauge, steam. 

1—20-ton American Locomotive, 36 in. 
gauge, steam. : 
12—Westerns, 4 yd., dbl.side dump, 36 in.ga. 
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PROPERTY 
FOR SALE 


Continued from page 51 














USED EQUIPMENT 


Guaranteed in good condition, ready to 
operate and priced exceedingly low. 


CRUSHERS AND GRINDERS 

1—Holmes and Blanchard Disintegrator; size, 36- 
in.; steel breaker and four rows breaking pins. 

3—Williams No. 3 Dustless Coal Crushers; six 
rows hammers; patent metal arrester; direct 
connected to 50 hp., 440 v. motors. 

1—Williams No. 1 Universal Fine Grinder; capac- 
ity 4 to 5 tons per hour. 

1—Kennedy Van Saun Ball Mill, 8-ft. diameter 
by 6-ft. long; ‘‘Herculite’’ steel liners; new 
condition. 

1—American Ball Mill, 4-ft. diameter by 8-ft. 
long; steel liners; belt and pulley drive. 

1—Standard Ball Mill, 4-ft. diameter by 3-ft. 
long; steel liners; complete with drive. 

1—Allis-Chalmers Tube Mill, 4-ft.6-in. diameter 
by 12-ft. long; silex lining; practically new 
condition. 

1—F. J. Smidth Tube Mill, 4-ft. diameter by 
16-ft. long; silex lining; comnplete with drive. 

1—Gardner No. 2B Crusher. 


CENTRIFUGAL PUMPS 
6—14-in. Worthington Centrifugal Pumps, 8500 
g.D.m.; 152-ft. head; motor driven. 


@ 
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ORES AND MINERALS : 
MARKETED—MINES SOLD i 
L. C. BUTLER and SONS 5 
New Dorp, S. I., New York City 


FOR SALE—Lead-Zinc, Manganese, Fluor- 
spar properties. 
WANTED—A Gold property. 
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= 2—14-in. Allis-Chalmers; Centrifugal Pumps, 
= 6500 g.p.m.; 150-ft. head; turbine driven. 

= 6—16-in. Allis-Chalmers Centrifugal Pumps, 
3 8500 g.p.m.; 90-ft. head; turbine driven. 


A REAL GOLD MINE 


30-ft. vein, Hundred Thousand Yards $6.00. 
Ore in sight. Shaft 140 ft. deep, no foot 
wall. Will stand thorough investigation. 


U. G. BROCK, Lallapoosa, Ga. 


2—5-in. Goulds Centrifugal Pumps, 800 g.p.m.; 
115-ft. head; motor driven. 
1—8-in. Hil! Tripp Centrifugal Pump, 1200 
g.p.m., 120-ft. head; motor driven. 
NASHVILLE INDUSTRIAL CORPORATION 
Old Hickory, Tennessee 
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All sizes of Gyratory, Jaw, Roll Crushers; 
Ball, Tube and Hardinge Mills; Air Sepa- 
rators; Rotary Kilns and Dryers; Oliver, 
Sweetland and other Filters. 
What have you for sale? 
Send for our latest list No. 10 


‘Consolidated Products Co., Inc. 
13-19 Park Row, New York City, N. Y. 
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BARGAINS 


Leschen 12,000 ft. Tramway; complete. 

100 hp. and 150 hp. Oil Engines; 
with or without Generators. 

4—Dorr Agitators, 28 x 16-ft. 

5—Dorr Thickeners, 28 x 12-ft. 

5—Dorr Thickeners, 28 x 10-ft. 

Oliver Filter, 8 x 8. 

Oliver Filter, 3 x 2. 

4-Ton General Electric Loco., Trolley 
Type, 24-in. Ga., with Cars. 

2—Worthington 7 x 12 Tube Mills; 
New. 

150-Ton Cyanide Plant; complete. 

75 hp. Hendy Single Drum Electric 
Mine Hoist. 

Send for our Bulletin, which gives complete 


list of good used Mine and Mill Machinery 
we have in stock. 


U. S. Machinery & Steel Co. 
750 Folsom St., San Francisco 
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FOR ACCURACY AND SERVICE 
BUY [UFKIN STEEL TAPES 


Send for THE [UFKIN PPULe C0. Saginaw, Michigan = w,Nev,¥or* wan 
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Swedish American 


Prospecting Corporation 
26 Beaver Street. New York 


4 






Continental Diamond 
Drilling Company, Limited 


DIAMOND DRILL 
CONTRACTORS 
Foreign Work Solicited 
Experienced Drill Crews 
Personal Supervision 


American Office: Canadian Office: 
1223 Pacific National Bank P. O. Box 435 
Los Angeles, Cal. Rouyn, Quebec 





GEOPHYSICAL PROSPECTING 


Oil and Mineral Lands 
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IRYERSON STEEL 


Bars, Shapes, Plates, Shafting, Corrugated 
Sheets, Galvanized Sheets, Tubes, Boiler Fit- 
tings, Rivets, Bolts and Nuts, Reinforcing 
Steel, Babbitt, etc. Write for the Journal 
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Schaffer Poidometer 


Automatic Feeder Weigher, Conveyor 
for automatic weighing of Crushed, 
Granulated, Pulverized Materials 


Write for Catalogue No. Sixty 


Schaffer Poidometer Co. 
Pittsburgh, Pa. 
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The small double drum developing 
hoist, shown below, has 4-foot’ di- 
ameter drums with 36-inch face, 
grooved to wind 2,000 feet of 
f-inch rope. One drum is keyed 
—the other clutched. 
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Sass 


All the hoisting at the new Flin Flon 
Mine of the Hudson Bay Mining and Smelting 
Company in Northern Manitoba is to be done with 
three Nordberg Hoists. These modern Nordberg Hoists, as in many other of the 
World’s larger mining projects, were chosen as the best solution of its hoisting problems. 


Specifications of Man and Material Hoist 


Steel Plate Drums—8’ diameter 46” face. 
Rope Speed—1200 feet per minute. 
2150 feet of 14 inch rope. 
Total Load 24,650 pounds—Counterweight 8,000 pounds 
Brakes 9’ diameter—Clutch 9’ diameter. 
Motor 250 horsepower. 


Years of experience of Nordberg Engineers in hoist design and construction 
is available to hoist users 
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100% Service - With Timkens 


The steadily accumulating records of years have made Timken 
endurance and Timken dependability by-words in industry. 
Time after time they have been demonstrated by unfailing 
service under the most trying circumstances. 
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The example of it illustrated above concerns an installation of 
33 ball mills, each driven by a 200 H.P., 164 R.P.M., Allis- 
Chalmers synchronous motor througha Westinghouse-Nuttall 
gear and pinion. Both the rotor shafts of the motors and the 
pinion shafts are mounted in Timken Bearings. 


In spite of the severe character of the service, operation has 
been trouble-free from the beginning. The exclusive Timken 
combination of Timken tapered construction, Timken posi- 
tively aligned rolls and Timken-made steel has again proved 


its ability to assure continuous service and economical opera- 
tion under difficult conditions. 
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THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 
TIMUIKEN ei 
Roller 
BEARINGS 








